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NOTES THE PHLEBOTOMUS PANAMA, XIV (DIPTERA, 
PSYCHODIDAE) VESPERTILIONIS AND RELATED SPECIES' 


FAIRCHILD MARSHALL HERTIG 


Gorgas 


ABSTRACT 


A feo the erates the seven known Central 
spectes thts and partial key the 
the seven there are three species 
females are net from one another 
New speetes viriosus, Panama and Rica; 


Middle American group, onlv ene spectes having 
far been reported Panama. 
several attempts teed one the bats 
the laboratory have been unsuccessful. 
Strueturally the group characterized 
the inflated lateral lobes the male 
which, though striking, eventu- 
ally prove less importance than 
the structure the spermathecae. The 
lobes bear numerous and evenly distributed setae 
both the inner and outer aspects, most which 
are lost during the manipulations preparing the 
for mounting. Their sockets have been 
emitted from the accompanying drawings, 
have basal tuft setae the inner aspect 
the coxite, simple parameres, relatively short and 
thick filaments with expanded 
tips, and stvle with one spine’ situated quite 
close the base the segment. The females 
possess broad unarmed 
with four large median teeth and usually clusters 
small lateral inwardly directed spines and 
well developed ehitinous arch. The abdominal 


work here reported was supported part 
grant from the Institute Allergy 
and Infectious Diseases. N.I.H., U.S.P.H.S. q 

for publication August 28, Partial 
publication the paper was met the Gorgas 
Memorial Institute and Preventive Medicine, 
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part, & H 1947) nama Notes on 
distribution and habitats are given tor 
vesciferus F. & H., P. beltvani 


setae are lat ge Ts erect: the re are n@ setae en the 
eighth segment. while the ninth tergite bears 


setae. The cerc 
triangular. The spermat 
distinct Those vesiciferus and and 
very large bladder-like lateral 
slender terminal knob which appears protrude 
spermatheca. Both the individual and common 
ducts are slender. The remaining species have 
evoid wrinkled spermathecae, with what appear 
thickenings the cuticle, short 
and short, usually thick, individual duc arising 
from broad common duct. The 
and deleoni ditter from the remaining 
species having the basal spine the well 
developed, and the paramere with small 
angular protuberance below. Both sexes 
the species have the same palpal formula, 
with long fifth segment, long third antennal 
segment, simple slender ascoids, simple first three 
sternites, without median fenestrae, 
similar wing 

present below kevs both 
females based entirely the spermathecae 
and depends the appearance these.structures 
spermathecae shrunken. are unable find 
key characters utility, and fact 
separate the females from deleoni, 
They have been associated 
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with their respective males the the basis 


geographic distribution or, the case ves- 
pertilionis and rearing. 

Style with basal spine long, nearly stout the 


other spines. Parameres with small triangular 
below 

always with spines, the spine 
slender bristle. Parameres without tri 


Style with spines and subterminal seta. 
lobes longer than coxites 
lobes about equalling coxites vesiciferus 


Style with apical spines subterminal seta, 

rarely with rudimentary median 
spine. Lateral lobes very broad, less than 
times long greatest width. Genital fila 
ments over times length viriosus 

Style with apical and median spine and sub 
terminal seta. Lateral times 
long broad. Genital filaments about twice 


Style markedly shorter than coxite, the median spine 
about its middle, both main spines strongly 
late. Lateral lobes broad, about times long 
as greatest bre: idth and nearly as long as coxite 
and Style together steatopygus 

Median spine style inserted well middle 
longer than broad 

Style nearly long coxite, the median spine 
inserted two-thirds the distance 
apex Setae basal tuft inserted 
straight rows beltrani 

Style about two-thirds Tength the median 
spine more apical, inserted about four-fifths 
the distance from base apex segment 

coxite, their dorsal setae the apical 
third structure isovespertilionis 

Parameres stouter, about three-fourths length 
coxite, their dorsal setae more numerous, covering 
ipical half structure 

KEY FEMALES 

with bladder-like 


vesiciferus, deleoni 
irregularly and 


Spermathecae large 
expansion 
Spermathecae ovoid, 
weakly annulated 
Individual ducts slender, longer than spermathecae, 
equalling the slender common ducts viriosus 
Individual ducts very short, wide, less than 
spermathecae 
Common duct narrower, least three times long’ 
broad vespertilionis, isovespertilionis 
Common duct broader, not more than twice long 
wide beltrani, steatopygus 


wrinkled 


ne 


deleoni Fairchild and Hertig 


1947, Ann. Ent. Soc. America figs. 1-3 
Peten, Guatemala). Barretto, 1950, Arq. 
Hig. Saude Pub., Paulo (46): 215. and 
Diaz Najera, 1953, Rev. Inst. Salub. Enf. Trop., 
Mexico (4):311 (Palenque, Chiapas, Mexico). 
Barretto, 1955, Rev. Brasil. Ent. (as Sergento- 
myia). Fairchild, 1955, Ann. Ent. Soc. America 


(3): 194. 

addition the types, have now seen 
from Palenque and Santa Maria, near 
Cintalapa, Chiapas, Mexico, and from Lancetilla, 
Tela, Honduras, taken light, bat caves, and 


tree buttresses. 
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not bite man. 


Phlebotomus vesiciferus Fairchild and 
Figure 


Arin. Ent. America (4): 620-622, 
>; Panama Barretto, 1950, Arq. Hig. Saude Pub 
No. Min. Salub. Pub., José, Costa Rica 
(Costa Rica Barretto, 1955, Rev. Brasil. Ent 
(as Fairchild, 1955, Ann. Ent 
Soc. America 48 (8): 194. 


This species has proved 
Panama, especially the Atlantic side the 
Isthmus. have taken from localities 
Panama, Costa Rica and Nicaragua, from 
daytime resting places and light 
head for comparison with representative the 
subgroup having more simple 


Phlebotomus new spectes 
Figures 16-18 
abdomen moderately infuscated. 


erect. 
Eve little 


mesanepisternals all slender. 
less than three-fourths head 
less than head height. slender, ridged 
apex. Cibarium unarmed. Third antennal 
segment reaching well .beyond end 
‘nearly end fourth palpal segment intact 
head. simple, slender, short, reaching 
about half the length their respective segments, 
paired all but the shortened terminal segment. 
Palpal formula fifth segment 
second and third together, fourth greater 
one-half third. Newstead’s slender, 
middle three-fourths third segment. 
figured, differing from all others this group 
having two terminal spines and lacking 
subterminal seta. 

Coloration male though slightly darker. 
Sides eighth abdominal segment without setae. 
Ninth tergite with ligulate setae. Upper 
sternal setae 24, lower mesanepisternals 
male but less than head broad 
and well sclerotized, with fine 


ridges apex. 
Cibarium with four horizontal teeth and strong 
chitinous arch. Third antennal segment reach- 
ing exceeding tip proboseis, 


EXPLANATION PLATE 
1.—P. steatopygus, male genitalia, paratype, 
3110. Fic. 2.—P. beltrani, male genitalia, slide 3042, 
Sta. Chiapas. 3.—P. steatopygus, male wing, 
paratype, slide 2976. steatopygus male basal 
antennal segments and palpi, paratype, slide 


5.—P. steatopygus, male antennal segment VII showing 
arrow indicates length female ascoids; 
slide 2977, paratype. 6.—P. steatopygus, pump and 
genital filaments, slide 


indicated seale line, the magnification for each 


structure being the same for all species. 
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reaching end third palpal 


longer than male, reaching 


length segment. Palpi male, but New- 
steads’ scales sparser. Spermathecae figured, 
with relatively slender ducts. 

Holotype male, slide 3927, Almirante, Bocas del 
Toro Prov., Panama, March 1952, 
crevices along stream near Yellow Fever Camp, 
same locality and habitat holotype, Aug. 
1952, coll. Paratypes, 139. 
mounted slides, follows: 119, from 
same locality and habitat holotype. May, 
Sept., Oct., Nov., 1951; Jan., Mar., May., June, 
July, Aug., Sept., Oct., Nov., 1952; Jan., 1953, 
Hils, Trapido and Galindo 
same locality, taken tree buttress near camp 
Jan. 1953, Hils coll.; Pacuare, Costa Rica, 
Feb. 1952, rock crevices, Hertig 
Roca, Costa Rica, April 1951 tree 
examined and stored unmounted from same 
locality and habitat holotype with 
ing from Dec. 1951 April 1953; same 
locality Sept. 1952, taken tree tops 
night; same Oct. 1952, taken 
tree buttress near camp; Lucas’ Place, Water 
Valley, Almirante, Jan. 1956, tree buttress, 
Fairchild and Hertig colls. 

The great preponderance males and the fact 
that single habitat one locality furnished all 
but very few specimens 
species differs most markedly from the remainder 
the group having two terminal spines the 
style, and lacking median spine 
terminal seta. presence the figured speci- 
men, though not others, small seta 
the point where median spine ex- 
pected, suggests the possibility that this spine 
has been rather recently lost and that the second 
terminal spine has replaced the subterminal seta 
the other species. 


steatopygus, new species 
Figures 3-6, 15, 19, 

Male.—Wing length 2.25 2.59 
notum slightly infuscated. Abdominal 
mostly erect. Upper anepisternal setae 14, 
lower mesanepisternals all slender. about 
two-thirds head height. Proboscis less than head 
height. slender, cibarium unarmed. 
Third antennal segment much 
boscis, reaching well beyond end fourth palpal 
segment intact slender, simple, 
shorter than their respective segments, paired 
all but the shortened terminal 
formula fifth segment slightly longer 
than second and third together, fourth about 
two-thirds third. Newstead’s 
slender, spatulate, third segment 
talia figured, the specimens this and beltrani 
selected for figuring have the basal tuft displaced 


upward that the numbers setae are 
pendicular the and appear 
fused into 

Female.— Wing length 2.28 2.57 
ration male. Abdominal setae male, 
none sides eighth segment, those dorsum 
ninth tergite Upper 
setae 14, lower mesanepisternals all 
longer than head Pharynx and 
well sclerotized, with fine apex. 
with four slender horizontal teeth 
chitinous arch. Third antennal segment exceed- 
ing proboscis, reaching end third palpal seg- 

slightly paired all but the shortened 
terminal. segment. Palpal 
fifth segment about equalling second 
together, fourth over half 


scales male but more numerous and 


clearly visible. 

Holotype male, 2977, Palenque, Chiapas, 
March 1951, passage under ruined 
Fairchild and Hartmann 
female. slide 3080, same ‘locality and 
March 1951, all mounted addition 
have and stored unmounted 
from the same locality and habitat, collected 
28, 29, March 1951. 


This species seems separable 


Vargas and Diaz Najera the basis more 


inflated lateral lobes and shorter style with 


median spine the middle the 
males were taken together with the 
both types males seem indistinguishable. 


Phlebotomus beltrani Vargas and Diaz 
Figures 
1951, Rev. Inst. Salub. Enf. Trop. 101-108, 
figs. San Andres Tuxtla, Vera Cruz, Mexico). 
The original description and figures are rather 
brief and schematic, that may useful 
give more extended description and figures 
both sexes, based more abundant 


EXPLANATION PLATE 

7.—P. virtosus, male genitalia, holotype, 
3927, tips genital filaments from slide 
vespertilionis, male genitalia, slide 
male wing, holotype, slide 10.—P. 
virtosus, pump and genital filaments, paratype, slide 3956. 
Fic. 11.—P. male basal antennal segments and 
palpi, holotype. 12.—P. viriosus, male antennal 


segment VII showing ascoids; arrow indicates length 


male coxite and paramere, paratype, slide 1662. 


1 
= 
. 
5 
« 


Phlehotomus ot Panama, NIV PLATE II 
Fairchild and Hertig 
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Male.—Length wing 2.15 2.59 mm. Meso- 
notum and genitalia rather faintly infuscated. 
Abdominal setae mostly erect, few semirecum- 
bert. Upper anepisternal setae 20, lower 
mesanepisternals Eyes small, about two- 
thirds head less than head 
height. Antennae rather long, the first flagellar 
segment greatly exceeding the proboscis, reaching 
beyond the end fourth palpal segment 
intact head, well over twice the length the 
second flagellar segment. Ascoids slender, simple, 
figured for paired all but the 
shortened terminal segment. Palpal formula 
the fifth segment nearly equalling the 
second and third together, the fourth over half 
the third. Pharynx slender, cibarium unarmed. 
Genitalia figured; pump and filaments 

wing 2.28 2.36 mm. 
Color little darker than male, but still 
pale sandfly. Abdominal setae 
setae sides eighth segment; ninth tergite 
with ligulate scales. Upper anepisternal setae 
longer than male but still not 
exceeding head height. Antennae male, but 
first flagellar segment not reaching end third 
palpal segment intact head. 
male, though slightly Palpi male. 
Newstead’s scales tip second 
three-fourths third palpal 
broad and well sclerotized, its apex with fine 
ridges. Cibarium with four horizontal teeth and 
strong chitinous arch, not distinguishable from 
other species this group. Spermathecae 
figured. 

mounted material: Maria, Cinta- 
lapa, Chiapas, Mexico, Apr. 1951, cave with 
bats, Fairchild ‘and 
Palenque, Chiapas, Mexico, Mar. 1951, 
passage under ruined temple, 
Hartmann colls.; Lancetilla valley, Tela, 
Honduras, Sept., 29, Dec. Jan., 
Mar., April 1954, light trap, Hils. coll. 


vespertilionis Fairchild and Hertig 
Figure 

1947, Ann. Ent. Soc. America (4): 617-620, 

figs. 1-7 Panama). Rosabal, 1954, 

Epidem. No. Ministerio Salub. Pub., San José, Costa 

Rica, pp. 10, 28-29, figs. 55-58 (9, Costa Rica). Rod 

riguez, 1946, Rev. Ecuatoriana Hig. Med. Trop. 

(2): (Ecuador). 

The species described under this name 
reality composite, consisting two very closely 
similar species. Our failure realize re- 
sulted our figuring one species our description 
while selecting specimen the other species 
holotype. Rearing adults from eggs laid 
isolated females has confirmed the distinctness 
the two forms, but are still unable sepa- 


rate female specimens with any degree cer- 
tainty. Rosabal (1954), who worked 
Laboratory 1951 was informed this situa- 
tion that time. The males noticed not 
agreeing with our figure, his species No. 12, 
agree with the holotype 

give below revised description 
pertilionis based bred formal 
description the species whose male 
figured error, and discussion the twe 
species. 

Male.—Wing length 1.60 1.80 
notum and pleura lightly infuscated. 
setae mostly all erect; few spine-like setae 
base seventh sternite. Upper anepisternal 
about four-fifths head 
about three-fourths head height. slender, 
unarmed. Third antennal segment 
reaching well beyond tip proboscis, end 
fourth palpal segment intact head, and being 
about twice long antennal segment four. 
Ascoids slender, simple, much shorter than their 
respective segments, paired all but the last 
ment. Palpal formula the fifth seg- 
ment equalling the first three, the fourth over 
one-half the third. Genitalia the 
paramere stouter, straighter and with more setae 
than the following species. basal tuft the 
specimen figured has the setae pointed towards 
the observer that they are 
shortened and the hooked tips exaggerated. 

Female.— Wing length 1.76 
male. Abdominal setae male, absent 
eighth tergite, ligulate minth. Upper 
anepisternals 16, lower mesanepisternals 
than head broad, well sclero- 
tized, finely ridged apex. Cibarium with four 
teeth and strong chitinized arch, figured 
1947. Third antennal segment reaching 
about end proboscis and middle third 
length fourth segment. Ascoids slender, simple, 
longer than male, but failing reach ends 
their respective segments, paired all but the 
last segment. Palpal formula Fifth 
segment equalling second and third, fourth over 
third. Newstead’s long and 
slender, end second and middle half third 


EXPLANATION PLATE II! 
Fic. 14.—P. beltrant, spermathecae and genital tork 
slide 4506. 15.—P. steatopygus, spermathecae and 
genital fork, allotype, slide 


_spermathecae and genital fork, slide Fic. 17. 


viriosus, spermathecae slide 4156 drawn phenot 
before mounting. 18.—P. viriosus, female 
slide 4156. 19.—P. steatopygus, female 
allotype. 20.—P. vesiciferus, female head, slide 
21.—P. steatopygus, female head, slide 3079. 
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isovespertilionis, new species 
Figure 
vespertilionis Fairchild and Hertig 1947, 

Ann. Ent. Soc. America (4): 617-620, fig. 

(in part 

Male. Wing length 1.66 1.89 
notum and pleura somewhat infuscated. 
inal setae mostly all erect. Upper anepisternal 
setae 16, lowér mesanepisternals Eye 
about three-fourths head height. about 
three-fourths head height. Pharynx 
cibarium unarmed. Third antennal segment 
reaching well beyond end proboscis, end 
fourth palpal segment intact 
slender, simple, shorter than their respective seg- 
ments, paired all but 
segment. Palpal formula fifth seg- 
ment equal greater than sum second and 
third, fourth about two-thirds third. 
vespertilionis except for more slender para- 
meres with setae only distal third, 
figured. Our previous figure shows far too many 
setae basal tuft and tip paramere curved 
toward the observer, condition seen many 
mounts. 

Female.—Wing length 1.79 1.92 
Upper anepisternal setae 17, lower mesan- 
episternals all simple. Eye about seven- 
tenths head slightly less than 
head and cibarium figured 
for vespertilionis Third antennal 
segment reaching nearly end proboscis and 
about middle third palpal segment intact 
head. slender, simple, reaching ends 
their respective segments, paired all but 
shortened terminal segment. Palpal formula 
male, fifth segment slightly less than second 
and third together, fourth greater than half third. 
Newstead’s scales long, slender, clubbed, tip 
second and most third segment. Sperma- 
thecae not distinguishable from those vesper- 

Holotype male, slide 6130, laboratory-reared 
from egg from female collected hollow bat 
tree K-19 road tributary Rio Cocoli, 
west side the Canal Zone, April 
bears our lot number female, 
slide 6135, laboratory-reared from egg from same 
female holotype. Paratypes, bred 
from same egg batch holotype; only the 
females mounted; bred from eggs from 
female collected same locality June 1956, 
lot number Thirty-eight males from 
the following localities, the first specimens 


Barro Colorado Id., C.Z., 1947, tree 
buttress; Victoria, Cerro Jefe, Panama 
Prov., Jan. 1947, animal burrow; Juan Mina, 
Chagres River, C.Z. May 1944, July 1945, 
hollow bat tree; Canal Zone Police Station, 
River, Madden Lake, C.Z., June 1944 
tree buttresses; Cruces C.Z. Forest 
Reserve, Jan. 1945, bat tree; Canal Zone 
Forest Reserve, March 1945, under stones near 
waterfall; Chiva Chiva Road, C.Z., May 
1944, bat tree; Cruces Trail, C.Z., 
Sept., Oct. 1949, hollow tree; Cerro 
Campana, Panama Prov., Oct. 1949, 
buttresses and hollow tree; Palenque, Colon 
Prov., R.P., 14-15 Sept. 1949, tree; 
10, Rio del Medio, Rio Gatun, C.Z., Oct. 
1949, buttresses and hollow tree; Victoria, 
Cerro Jefe, Panama Prov., R.P., April 1951, 
addition have identified 322 
unmounted male specimens from 
localities Panama and the Canal Zone. 

The two species separated the male 
the shape and relative length the 
The females appear show certain 
which they may separated, though averages 
measurements from available 
shorter, the third antennal segment fifth 
palpal segment slightly longer than 


tures males there appear seme 
Thus total 360 males only 
0.5 percent were taken light traps, compared 
with 34.9 percent 1170 males 
71.9 percent tsovespertilionis were 
hollow trees with bats and 24.4 percent 
buttresses against 35.8 and per- 
cent isovespertilionis were taken other 
time resting places, (rock crevices) against 
percent vespertilionis (rock erevices and 
The geographical distribution seems 
about the same for both species, though 
and less tolerant dryer 


has been taken localities Panama, 


while have from additional 
have not examined the larvae for 
tinguishing characters vet. 
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ABSTRACT 


guttipennis group, a umicolor group, and group? 
and species belonging are ted. 
International Commisston seems the 
tvpe species Dicladocera Lutz and thus 


whether this name shall be applicable to the fi 
second these groups, which appear 


to be a 


te 


sabyenerie 


The purpose the present 
ships number somewhat anomalous 
mostly from northwestern South and 
deseribe from Trintdad belonging 
the same time opportune 

some new species, additional and changes 
names affecting the Panama fauna which have 
since the present 
additions the fauna Panama ratse 
the number species now known from 
the area 121 genera, there are still 
unresolved nomenclatural tangles 
revised list much use. 

The relationships and nomenclature the 
$922 and Dicladocera Lutz 1912 1s complicated. 
The status Dicladocera has been discussed 
pennis Wied. type invalid, then Dicladocera 
Lutz 1912 with unicolor Lutz type becomes 
the first available use this 
has placed unicolor Lutz the 
basis bare and unicolorous This 
Lutz then Amphichlorops fal 

designated End. 1922, that 

new what presumed the same species 


since of 


for publication August 28, Partial 
publication this paper was met the 


ols 


reference 
Da la. 


Dut with ne 


Dicl 


atever to nis 


hi 10n of limbativena, based on a speci- 


his group, though the wing 
I ish | color indicate a species 
(1940) gives the 
dip ba as Ec wador 
slip of the pet, as ne 
description the Ecuador specimen 


the | 

although 
Iwo spee 


best with fies Gescriptior Certain) 
mens from Ecuador before agree quite 
with Rrober’s deseription Dut snder- 

lein s. These are. ne Same s Diche aceva 


Bigot, 
with Bigot’s 


et, 
that 


| 


appears to have overlooked Dasy- 


LO dew nd on the validity if 
where the genus 


defined in a key. tvpe spec 
nomen nud wor, Its use by raert and Renyifo 
{J947) appears to be the sequet t mentror 


the 


problems are probably without recourse 
Nomet nealture, there does not seen 
agreement the availability Lut 
papers 1909 and the validity 


Dasvehela End. 

groups involved, follows 
The gutlipennis group. 


determine the Dasychela Enderlein and 
distinct However, the svnonvmous Stypochela Ender 
lein, which unquestionably was validly proposed and 
had line priority, preferred here the dubiou 
least eribed and notes are previously described 
ie 
¢ 
between his specimen and Enderlein’s, such 
er proboscis (4.2 mm.) and somewnha 
oy 
GOeS FOU Stale rom whicn 
= 
q 
A 
4 
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labella the proboscts membranous, least 
any sclerotized plates are pollinose, and 
the labella are large, over one-third the length 
the proboscis. The frons generally broad, 
the callus large and prominent, usually only 
slightly narrower than the frons. The eyes are 
usually pilose, though some species practically 
bare. The basicosta bears some macrotrichiae 
except gullipennis. The wings usually have 
characteristic black pattern showing round 
clear fenestra the discal cell, though some 
species the pattern much reduced and faded. 
With the exception the somewhat aberrant 
and another related species from Brasil 
described below, the group appears have its 
center distribution northwestern South 
America, from Peru would in- 
clude here, the species personally 
examined, macula Macq., basi-rufa Walk., 
macula Walk., minos Schin., 
and the new species described below. 

The The species placed here 
differ from the group being less 
hairy, the entirely bare, the basicosta always 
macrotrichiae, the labella small and 
compact, generally well sclerotized, the frons 
rather narrow, the eallus narrow, ridge-like, 
least with strong upper extension, and the 
wings either clear smoky, often with 
indistinct pattern similar that the previous 
group. the species personally examined, 
would place satanica Big., and 
unicolor Lutz probable that 
Borgm. and ferruginea Barr. also would belong 
here. All the species this group appear 
confined southeastern Brasil. Satanica, 
which have specimen compared with the type, 
more robust and hirsute than the others, the 
labella larger, showing transition some 
spects the larger species the guttipennis 
group. 

The badia group. These species are 
terized the elongate proboscis, often exceeding 
the head height, with small pollinose labella, the 
long and slender palpi, narrow frons with club- 
shaped ridge-like callus, very slender antennae 
with exceedingly long and slender dorsal 
projection. The eyes densely 
pilose, rarely bare, and the basicosta without 
macrotrichiae. The wings are brown 
two-thirds with clear yellowish fenestrae surround- 
ing the cross veins and fork third vein 
the apices being clear smoky, with dilute 
brown discal band. consider the following 
named species belong here: 
ocellus Walk., and peryviana Bigot. believe, 
from the descriptions Enderlein (1925) and 
Krober (1940), that limbativena End. belongs 
here and all probability Stypochela bogotana 
End. also. This latter species has been rede- 
scribed and figured seems 
differ from Dicladocera mainly having the 
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suture between third and fourth 


ments anterinae obsolete faint, 
the appears three-segmented, and having 
short spur the base first character 
probably little importance, while the presence 
spur vein, though unusual this group, 
not unknown, have several specimens 
badia Krob. showing short spur one both 
wings. The other characters agree quite well, 
including the long proboseis, slender palpt and 
shape frons. The pale color and lack wing 
markings may due fading teneral 
dition the specimen. 

consider the first two these groups 
least subgeneric rank, while the third seems 
best treated full and 
pending decision the availability Lutz’ 
1909 and 1911 publications, seems best use 
Dicladocera for the group detined 
above, though these publications are unavail- 
able, Dicladocera will date from 1912 and shift its 
sense the unicolor either ease the 
generic name will remain the same and sub- 
the matter can the case Dasy- 
chela, the synonym Stypochela available, and 
has, fact, line precedence the original 1922 
proposal. was validated 
its type species, that seems best use 
this name for the group rather than the 
dubious Dasychela. Figures the heads side 
view representatives these three groups, and 


Triceratomyia biramula, new spectes 
Figures 10, 

large brown fly with bare produced 
Pangonia-like face, proboscis over twice long 
head height, hirsute biramous third antennal 
segment and variegated wings. 

Female.—Length 20.9 mm., wing mm. 
Eyes bare, pattern revivable, probably 
colorous bronzy green Frons about 
4.5 times high basal width, little narrower 
the middle, pale Frontal 
callus brown, ridge-like, slightly enlarged and 
wrinkled below. tubercle vertex, but three 
dark spots the integument which may represent 


vestiges Antennae reddish brown, the 


All figures are frons, antenna and palpus and are 
banus fucosus sp. holotype; 
Hine, homotype; Fic. Dicladocera tribonophora sy. 
Fic. 6.—Stenotabanus insolens sp. 


Dicladocera exilicorne sp. holotype. 
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first two segments unremarkable, clothed with 
dark hairs, the third segment with basal plate 


very deeply biramous, the lower branch bearing 
the style, 
the basal plate, the upper branch club- 
bed, little longer than the lower branch its 
with the style, both branches with several 
rows erect, fine setae their opposing edges. 
Palpi elongate, flattened, sabre-shaped, 
about equalling head height, brown, black-haired. 
fronto-clypeus and genae brown 
nose, the first somewhat denuded, though prob- 
ably not fresh material, the beard brown, 
extending along the lower eve margin the sub- 
Proboscis brown pollinose, slender, about 


callus. 


twice long palpi, the labella small, 


vellowish. 

Mesonotum reddish brown, 
thinly grey pollinose with rather faint median 
and two pairs sublateral pale stripes, 
with rather long and sparse hairs and 
with small tufts whitish hairs just above the 
wing Pleura and sternum pale reddish 
brown, grey pollinose and with pale 
brown hairs. Legs uniformly reddish, elothed 
with coppery hairs. Wings lightly fumose with 
the costal cell vellowish, the brown 
with paler centers and broad discal brown band 
covering the basal halves the marginal and 
submarginal cells, base second submarginal, 


bases. 


most first posterior and bases the 


the posterior cells, and apical half discal 
cell. extreme bases marginal 
submarginal cells and basal half discal are 
hyaline. There are also small fenestrae 
about the fork third vein and apex discal 
cell, and fainter pale areas the centers cells. 
Venation normal, appendix third 
vein. Abdomen reddish brown, subshiny, cop- 
pery haired, the first and perhaps second tergite 
with vestiges greyish 
similar but brown with vellow 
knob. 
Holotype female, Cristal Mayu, Dept. 
bamba, Bolivia, November 1949, 
This peculiar species seems quite closely related 
differs most noticeably the biramous instead 
triramous third antennal segment. 
(fig. 15) antenna and palpus 
from specimen from Napo Pastaza, 
Ecuador, Leon coll. has been added for com- 
parison. The other head characters and style 
coloration are very similar. also clearly 
related, Stypochela badia differing 
bare eyes, more highly modified antennae and 
longer proboscis and palpi. 
also close the present speciés, differing 
structurally chiefly lacking the rows fine 
setae the antennae and having pilose eves. 


Cocha- 
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Stypochela peruviana 


peruvianus, Ricardo, 1904, Ann 


313 (not recognized). 


Mag Nat 
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The type the British Museum bears red- 


eircled type label with 
peruviana sp. inédit Alger Mars 


Bigot handwritten label with 


label. specimen though quite 
specimen from Ecuador, lacking both 


antennae and palpi, agreed other with 
the type, and subsequent material agrees with 
this specimen and with drawings made the 

The species related ocellus 
and badia but can distinguished 
from the former the shorter which 
does not exceed the head height, and 
latter the more reddish tone the integument, 


Aside from the the following has 
All lack palpi and most antennae. 
Prov. Imbabura, Ecuador, Leon 
Portman coll. Limon, Ecuador, 


900 Feb. 
Tungurahua, 


1948, Mueller Coll. 


Banos, 


limbativena 
Stypochela ocellus 
Figure 
Pangonia ocellus Walker, List Dipt. Brit. Mus. 
Quito). Kertesz, 1900, Cat. Tab. 
Ricardo, 1900, Ann. Mag. Nat. Hist. (7) 
not Pangonia, belongs the Tabaninae). 
Tabanus ocellus, Krober, 1930, Zool. Anz. 90(38-4): St 
(saw type; savs with head unknewn 


Fidena 
Coll. 24. 
unique the British Museum bears 
the following labels: green-circled label with 
handwritten label with America, Quito, pre- 
sented Hewitson’ white circular label 
with “Quito” one side and the 
other. The head the specimen glued onte 
written label reading: type 
ocellus as. described Walker, 
that 


airchild, 


Pangoniine, and not belonging 
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nae are now tips wings broken and 
the somewhat dirty. 
spite the remarks Krober and 
that the head belongs the 
and that the species The eves are 
pilose, beard brown, are frons, sub- 
eallus, face Thorax reddish brown. 
ebseurely striped, mainly with red hairs; 
seutellum more reddish. Legs reddish brown, 
mainly reddish-brown-haired. Wings bast- 
bare, black except for band 
the apices the basal cells and small 
abo the fork the third The darkest 
areas are the basal cells and band below the 
stigma which includes the discal cell. 
The apex the wing and the posterior border are 
more though since the wings are 
very dirty, the markings may have been more 
ground color with whitish bluish bloom 
There some indication light coppery haired 
hind borders the tergites, least third 
tergites, but the abdomen appears 
black haired. 
The above was taken from the tvpe. 
Subsequent specimens from Ecuador 
the head and body and 
drawing the antenna and palpus 
the the wing pattern being, 


more contrasting. The Peruvian specimen 
larger and more reddish than the 
from its antennae slightly stouter and 


the wing pattern browner. 
have examined the 


Aside from the type. 
following specimens: 


Chone, Prov. Manabi, Ecuador, 
Santo Domingo, Ecuador, Nov. 1956, 


Peru, May 1929, 
two were 


Philip. 


mutata, new spectes 


issler 


loan from 


well marked variety. frons, 
eallus, and probosets are 
while the antennae differ having 
dorsal the base the third segment, 
hardly more than strongly produced 
The wings, thorax, and legs are 


eves, 


while the abdomen bright orange with black 
stripe instead wholly black 


largely blackish, somewhat orange brown only 
the extreme sides. 

female, Govaz, Brasil, 
Aug. 1936, and 19, paratype, 

The name 


Neotropical 


(Diptera 


the Instituto Oswaldo Cruz 


with which the 


present material 
Dicladocera tribonophora, 
F 23 
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than 
songer 


stvle 
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color except 
former between 
dark 
Pleura 
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Wings with 
venation nort 
Basal 
eubital cell 
irregular diseal band 
fork the third vein nor 
intense below 

oval hvaline ter 
diseal cell. Abdomen 


blackish with rather long 


most 


brown, 


bear 
ter 


dark brown, 
except for sparse vel 


of all sternites. 


Paratype Nang 


Was compared. 


dark silvery grey pollinose and with 
oro We any een? in th torn 
vellowish 
with long erect 
with first two segments 
dark-haired Basa 
inal segment Dright orange, the 
. . et ] 
Dorsal short, curved, 
Basal plate. j aipi moderate- 
Dlackish, Gark grey POLINOSE 
} roeboseis Dlac kish, Hut 
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Ecuador, Luis Leon The paratype has 
shorter dorsal spine antenna and slightly 
narrower and less prominent frontal eallus. 

This species bears strong superficial resem- 


blance Wied. but differs 
details wing pattern and more densely 
differs lacking hairs the scutellum 


and before the wing bases, lacking the silver 
white hair patch the fourth 
having instead black antennae, well 
smaller size. The wing pattern very similar 
such species riveti acheronitens 
and minos Schin., but the species 
smaller than any these. 


Dicladocera umbratipenne, new species 
Figures 
stout blackish species with short antennal 
tooth, orange antennae, faintly marked wings, 
and abdomen with bright silvery transverse 
band the fourth tergite. 


Female.—Length 13.5 wing mm. 
Eyes densely short pilose, unicolorous greenish 


black revival. Frons 3.1 times high 
basal width, practically sided, light grey 
pollinose, becoming brownish below, rather 
beset with erect hairs. There also median 
blackish patch only visible under light 
incidence, and not shown the 
figure. Frontal callus dark brown, shiny, smooth, 
drop-shaped, narrower than frons, extended above 
lowridge. Vertex black and shiny with well 
marked elongate tubercle bearing 
marked vestiges ocelli. Subcallus orange brown 
each side. Antennae with first two segments 
brownish pollinose and with dark hairs, the third 


segment bright orange, the style black. Basal 
plate dorsally excised, the dorsal tooth 
hardly more than acute angulate process. 


Fronto-clypeus and genae dark brown 
clothed with rather dense and long dark hairs, the 
genae markedly inflated. Palpi moderately stout, 
blunt, blackish pollinose and with short appressed 
black hairs. black, little longer than 
palpi, the labella membranous. 

Mesonotum and scutellum dark brown, nearly 
black, subshiny, clothed entirely with rather dense 
black hairs. Pleura and sternum dark brown, 
wholly dense black-haired. Legs wholly black 
and black-haired.* Wings with costal cell strongly 
yellowish, stigma vellow, discal area below stigma, 
fork third vein and tip discal cell with faint 
yellowish brown clouds, the pattern being 
similar the wing picture submacula 
though faint hardly discernible. The 
main veins are also distinctly yellowish and the 
whole wing faintly yellowish tinged. Subepaulet 
with small patch black macrotrichiae. 
appendix fork third vein. 
the stem slightly darker. 
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Abdomen ground color, the sides 
two tergites obscurely dull reddish, whollv 
densely. black-haired except for complete trans- 
verse band, widened the middle, faintly. 
silvery hairs the hind margin the 
tergite, and tufts similar hairs the 
tergites. Beneath the abdomen black with 
broad median band pruinosity, black- 
haired except for sparse pale-haired hind marginal 
fringes sternites 

female, Roque, Ost. No. 25, 
1925. deposited the University Lund 
Zoological Paratype female, 
stana, Rio Tarma, Peru, June 

This species keys out with 
(1940) kev the species Dicladocera, 
differing from the description that species 
shorter antennal tooth and almost wholly black 
body. legs and vestiture. The antennal tooth 
unusually short for member this group, but 
the other structures and type coloring and wing 
pattern seem place here. 


Diclodocera exilicorne, new species 
Figures 8, 20 

small, hairy, blackish with slender 
dark antennae, wing pattern similar 
and least the third fifth abdominal 
tergites broadly. margined 
behind. 

Female.—Length wing, 13.4 mm. 
densely and long pale pubescent, pattern 
visible Frons 3.2 times high 
basal width, practically parallel-sided and quite 
protuberant below, dark silvery 
and with numerous long 
Frontal callus blackish brown, heart-shaped and 
with median groove, extended above slender 
hardly raised black line nearly vertex. 
with large rounded pollinose prominence 
mount, without distinet tubercle and with three 


spots 


PLATE 

indicated above fig. 
indicated at tig. Is 


EXPLANATION 

figures 11 to 14 are to the 


seale 
to the scale 


9.—Dichelacera (Psalidia) scurra sp. 

castanea (Bigot); badia 
(Krob); 15.—Triceratomyia (Beq.); 
peruviana (Bigot); (Psalidia) scurra 


20.—Dicladocera exilicorne sp. holotype; 

Philipotabanus fucosus sp. holotype; 
tribonophera sp. holotype. 
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patch short, erect, brownish hairs each 
side. Antennae blackish brown, the first two 
segments grey pollinose and with long outstanding 
black hairs, the third segment vellowish 
extreme base, remainder blackish brown, slender, 
the dorsal tooth curved, acute, failing reach 
end basal plate. Style long, nearly equalling 
slender, acute. Palpi moderately 
inflated, curved, dark grey pollinose, the first 
segment with long outstanding black hairs above. 
vellowish hairs below, the second segment with 
long decumbent black hairs. Proboscis short. 
hardly exceeding palpi, the membranous. 
Fronto-clypeus and genae faintly grey 
pollinose, with long outstanding mixed vellowish 
and dark hairs. 

Mesonotum and scutellum abraded and dame 
aged, black ground color with the sutures and 
lateral margins reddish, apparently pollinose 
with indications one two pairs longitudinal 
pale stripes and mixed reddish and black hairs. 


Pleura and sternum grey pollinose, rather 


clothed with mainly pale hairs intermixed with 
fewer black hairs. Legs dark the basal 
halves fore tibiae, mid tibiae and tarsi, and 
hind tibiae dull orange, mainly black-haired but 
with’ rufous hairs intermixed and predominating 
the paler tibiae. with reddish stem 
white knob. Wings with eostal 
cell brown, first basal cell blackish except 
extreme base and just before apex, basal 
cell blackish except for interior apical two- 
thirds. broad blackish band covers discal area 
from end stigma hind margin, its 
border irregular with spur including fork 
third vein and its intensity lessening towards hind 
margin. 
greyish hyaline, and greyish hyaline fenestrae 
discal cell, all posterior cells, cubital cell and anal 
area. 
brown with milky whitish spots the apices 
the basal cells, middle first submarginal cell, 
base second submarginal cell, discal cell and 
all posterior cells, cubital cell and anal area. 
Subepaulet sparsely setose, appendix fork 
third 

Abdomen denuded, black ground color with 
hind margins all tergites pale, subshiny, some- 
what greyish pruinose ap- 
parently mostly appressed black hairs with tufts 


transverse bands, widened the 
middle, tergites Venter with rather 
long upstanding dark hairs and indistinct 
haired hind marginal bands all sternites. 

Holotype female, Machetes, Prov. Imbabura, 
Ecuador, Luis Leon One wing mounted 
slide. 

This species keys out with Wied. 
the first differs the smaller frontal callus and 
more slender antennae well details 


Base marginal cell and apex wing 


incident light the whole wing 


and wing pattern. From nove difters 
broader frons, shorter antennal tooth and 
details the wing pattern, far these can 
made out from Krober’s short verbal 


Stenotabanus (Aegialomyia) tobagensis, 
new species 
Figure 

small brownish fly with unmarked wings and 
abdomen with median rows 
greyish spots. 

Female.—Length 9.7 mm., wing mm. 

Eves bare, life green, with lower margin, 
broad median stripe and narrower upper stripe 
purple. Frons little over 2.5 times high 
basal wider vertex than base, vel- 
lowish grey pollinose. Basal eallus black, shiny, 
protuberant, almost high wide, wide 
frons, with slender, denuded, 
line reaching half way vertex. Vertex with 
irregular shiny patch but raised tubercle nor 
vestiges Antennae short, about two- 
thirds length frons, whitish 
the first segments with black hairs 
white hairs below, second segment black- 
haired. Style four-segmented, about 
length basal plate, the latter obscurely angulate 
pale white pollinose, 
white-haired basally and below, 
where, inflated basally but with slender acute 
fleshy, hardly longer than 
Subcallus pale grey with slightly tinge, 
fronte-elypeus and genae silvery grey with white 
with the fourth and 
notopleura grey ‘pollinose and with faint median 
and sublateral paler dorsal stripes, the whole 
thinly beset with black 
silvery hairs. Pleura and sternum pale grey, 
white-haired. Legs pale yellowish brown, the 
white-haired, rest legs dark-haired. 
including costai cell, glass clear, stigma 
short appendix fork third vein. 

Abdomen light brown ground color with the 
following vestiture pattern. tergite pale 
brownish grey with transverse patch darker 
brown each side; second fifth segments with 
pale grey hind and lateral margins and median 
pale grey patch stripe which merges with the 
hind marginal band but fails attain the anterior 
margin the tergite except the second seg- 
ment. The large, roughly quadrilateral dorso- 
lateral areas defined the pale median patch 
the posterior and lateral pale borders are 
but with roughly oval 
paler pollinose areas the center each, these 
areas connected narrow neck paler pol- 
linosity the pale lateral borders, and, the 
fourth and succeeding tergites, the median 
pale areas. The posterior and lateral margins 
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and the median pale patches are 
the remainder dark-haired. Beneath the 
pale pollinose, wholly pale-haired. 

Holotype female, Pigeon Point Beach, Tobage 
29, same data holotype; 1°. 
Maracas Bay, Trinidad, March 1957, 
attacking man beach, Aitken coll. 

From differs narrower frons, smaller 
size, and lacking clearly defined 
broken median abdominal From 
lacking completely bare and shiny vertex 
narrower antennal plate, though the color 
pattern abdomen are nearly the same. From 
differs more nearly parallel frons, 
black rather than vellowish lacking 
palpt and more slender third antennal 
Color and abdominal pattern are 
abdomen are more extensive. 
with more convergent frons, and with the ab- 
pattern less complex and cut. 


Stenotabanus insolens, new 

wholly brown spectes with clear 
wings, the frontal drop-shaped 
abdomen with broad though 
vellow median stripe. 

greenish bronze, without pattern (revived). Frons 
about 2.5 times high basal width, parallel 
sided, rich orange pollinose with sparse recumbent 
erange hairs. Frontal eallus orange vellow, pro- 
frons, its upper extenston reaching halt 
way with small V-shaped 
denuded spot but tubercle nor vestiges 
Antennae shorter than frons, orange, the first 
segments with orange hairs, 
erange, inflated, with reddish hairs. 
labella large and fronte- 
and genae orange little paler 
sparse, orange 

Mesonotum, scutellum, pleura, sternum 

brown, the last two paler, all 
erange pollinose with orange 
hairs intermixed mesonotum 
Legs orange, wholly orange-haired. Wings 
basicosta bare, appendix fork third vein 
Abdomen orange, brown-haired for broad 


median stripe pale 

sixth tergites 
Holotype 

Nova 

Catarina Brazil, 

posited 


This species resembles in coloration 


members the Genus but the 
devel ped fronta I 
exclude from that 


the dtop-shaped callus, broad 


separated 


Stenotabanus sordidatus, new 
Figure 
blackish wings, 


“Ves bar 


irge 
) 


pollinose 
small discrete 
set 
black 
brown 
specin 
range, } 

Third segment 

than 


te 


Black-h 


and genae dark grev wit 
shade 
subeallus, 

Mesonotum and 
sparse erect black 
tng, somewhat 
sternum black, dark 
hatred. Legs black 
and basitarsi, 
The tips the pos 
the tips the basitarst are 
Wings with costal cell dat 
black, and base 


‘ 
with orange hairs 
ing one female 
ome 
well 
me 
wholly pale Lacking knowledge 
any comparable species, have refrained from 
with 
ie 
mm 
purplish black with two trans- 
Dlue stripes narrowly with green, 
the Stripes narrower than the mnterval petweer 
them, the lower curved upward 
meet the clubbed end the upper stripe, both 
to reacn tne eve -maregir posteriorly 
high basal width, nearly twice wide 
g nearly vice aS wide art - 
vertex aS at base illus blac k shins 
beran aS wide as trons. markedly he fr than 
wide, with narrow raised ridge extend- 
ing upward and flattening out inte a somewhat 
rugose median callus. Vertex 
bare and though with narrow 
lIargins, anag @ 
regular vestiges of 
a Segments Dlacke 
er, the basal plate 
le 
a 
> 
* 
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proximal stigma rest wing smoky, 
the marginal cell stigma and first 
and second (4th submarginal amost 
black, the intensity the infuscation lessening 
gradually towards the hind 
dark brown, the little paler. Abdomen 
black, subshiny, wholly black-haired, 
two tergites slightly greenish opalescent 
tain lights. Sternites wholly black 
haired. 

female, Rio Camp 
Intendencia San Blas, Panama, January 
1957, Galindo coll. This river eastern 
tributary the Mandinga, and appears 
Tangandi, Camp Int. San Blas, Panama 
Mandinga, San Blas, Panama, May 1957, 

This interesting little species appears 
most nearly related St. 
St. calvitius and St. vitripennts Lutz, from 
all which ean separated the markedly 
infuscated wings. All three species are similar 
structurally, and all have white tibiae 
and eves with green blue stripes purple 
ground. Constabulorum has pale pleura and nar- 
row abdominal bands, golden-haired 
scutellum and broad golden bands, 
and vitripennis has wholly bare and shiny 
clypeus and genae and golden-haired 
This last species was described 
and perhaps annectant that genus, but the 
eve pattern, though rather unique, and the 
structural characters, seem its 
placement Stenotabanus. saw the type 
vitripennis 1936 and noted that was entirely 
distinct from Diachlorus paradoxus Lutz, under 


which Bequaert (1926), relving the deseription, 


Philipotabanus fucosus, new species 

black species with large black patch 
wing, therax striped with orange-red hairs, and 
fourth abdominal tergite with 
white patch. 

13.5 mm., wing 12.5 mm. 
bare, unicolorous greenish black revival. 
Frons times high basal width, 1.5 times 
wide vertex base, light grey pollinose and 
with rather dense erect dark hairs upper third. 
Frontal callus black, rugose, narrower than frons, 
about 2.5 times high wide, extended above 
bare ridge nearly vertex. Whole vertex 
subshiny, swollen, produced onto frons nar- 
row raised triangle whose apex bears vestiges 
three ocelli. Subcallus pale yellowish grey 
linose with small patch short fine erect hairs 
each side. Antennae dark brown, the first 
two segments with dense short 


the third segment with the wide basal plate 
reddish base, dusky apex and with strong 
dorsal angle. Style shorter than 
dark brown. and genae dark 
grey pollinose, the hairs next the eve margins 
and dark, the beard nearly 
moderately inflated, blackish pollinose and black 
haired. Proboscis black, but little longer than 
the labella large and membranous. 
Mesonotum and scutellum dark reddish 
ground eolor, the sutures paler, reddish, 
brownish pollinose. Scutellum except base, 
lateral margins mesonotum and pair broad 
sublateral stripes orange-red-haired, the remainder 
black-haired. Pleura and sternum dark pol- 
linose, pale Legs dark brown, 
black, black-haired. Wings 
costa densely setose than costa, appendix 
fork third vein. Costal cell dilute 
darker proximal humeral vein. 
and base marginal cell hyaline, the veins 
bordering this area reddish, dark elsewhere. 
large black patch the discal area, 
discal cell, from ends basal cells beyond fork 
third vein, its outer margins 


being irregular and failing reach hind 


Abdomen dark brown ground color, the first 
the middle fourth tergite. Sides first and 
second tergites and large trapezoidal patch 
middle fourth tergite white-haired, 
tergites all black-haired. Sternum 

Intendencia Meta, Colombia, Jan. 1942, 
Meta, Colombia, Jan. 1942, Bates coll. 

This Species approaches number 
Schin, nigripalpis Macq. and rufescens 
fering lacking long dorsal tooth 
antennae. These species have beer: 
placed Catacholorops Dicladocera, but until 
authentic specimens studied determine 
the condition the basicosta, proboscis, ete 
status will remain 
inauratus differing from that species 
lacking the brilliantly 


broader frons and having the black 


patch the wing less extensive. 


Dichelacera (Psalidia) scurra, new species 

Figures 

large, orange brown species with bare sub- 
eallus, bare patches face, and 
marked wings. 

16.4 mm., wing 14.0 
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bare, greentsh without bands (re- 
times high basal width, nearly 
erange pollinose and with sparse, short. orange 
vellow eallus orange brown, below 
and with median vertical groove, 
wide frons, extending above tubercle 
hnose, with famt vestiges ocell Antennae 
bright orange, the first two segments with 
erange hairs, the dorsal tooth long, reaching well 
somewhat inflated, largely bare, wrinkled, thinly 


the palpt each orange, orange- 
moderately about equalling 
antennae reddish brown, 
longer than the theea and labella wholly 
shiny selerotized 
dark the two with slightly 
with sparse brown hairs and semirecumbent 
Legs wholly reddish orange 
with orange vellow hatrs. Wings with cell 
brown, both basal dark brown and 
with dark brown faseta extending from 


ing 


thence fill 
fee et closed first posterior cell (oth R), 
and extending along upper fork 
fill apteal fourth first submarginal cell 
and marginal cell (Ist R), leaving 
patch middles marginal and first sub- 

(4th hvaline areas are not 
with vellow except slightly just below the 
postertor cell elosed and petiolate holotwpe and 

the shghtly paler. Two 
have the hyaline areas smaller 
than the other specimens 

Holotvpe female and two female 
Pacora, Panama Panama, January 
1953, Station ground attacking man 

This differs from fulminea Hine 
the entirely dark basal cells. 
lenger antennal tooth and wholly dark basal 
bahiana has the seeond basal 
the wing intensely vellow and the 


antennae 
marginal 
wing patt 


agiuters in 


new 


polyp hem 


ited. 
frons, without reddish orange 


) 
clothed with mixed vellow and dark red 


hairs. Third segment with dorsal angle, 
reddish eran FS, pale stvie dusky 

vellowish, pale appressed 
golden coppery hairs. Front genae 


or Inge > grey 


*roboscis Dri wee), 
greyish 
median and ; parr 
clothed wit 
red recumbent 
black, 
pollinose and 
margins, the former with 
and stripes bet 


completely 


er with D ale 


- 
: 
Barr. lacks the clear areas 
submarginal cells and the whole 
more diffuse. Philip 
Tabanus polyphemus, 
Dr. Philip was kind enough compare 
the specimen Ngurecd as Ine D\ 
the reference cited above with tvpes 
and found was net agreement. previous 
ae determination was based on Hine’s description 
together with sketchy notes the tvpes made 
some vears berore. lo turtner conrusion, 
ee this same specimen ts taken as the nolotype of 
Tairry arge Drown species with large 
and prominent seutellar black wings 
the veins mere oY less clearly Drown 
gined, orange antennae ang small orange-naired 
triangles. 
“ves Dare, in lite Orceiored, the lower wo-thirds 
green, the upper third the Gemarka- 
tion between the colors sharp. Revived, the eve 
shows pattern. Frons about six times 
nig 1 aS Pasal wrath, sitegn \ wide? Vertex, 
erect, black hairs. Frontal callus orange- 
brown, long oval, than frons, rather flat 
and rugose ang with median groove, the upper 
prolongation a brown mage reaching two-thirds the 
distance the vertex. without vestiges 
but with slightly ratsed paler subshiny 
ng labella 
er sublateral darket 
black and coppery 
ateral posterior 
oy air of diagonal white 
it the Dlack scutellar 
elv Tingeag’ with woite. 
The 


Legs orange red, the darker. femora and 
tibiae coppery red-haired, the black-haired 
and some black hairs anterior fore 
femora and tibiae, especially Wings 
with basicosta setose, appendix fork 
third vein, first posterior little narrowed, 


whole wing smoky, more intense and 


along veins. Stigma brown. 

Abdomen reddish brown ground 
brown pruinose, mainly with 
dark coppery red hairs, but with 
bear small median dark vellow 
hairs, and there are small remnants 
few paler hairs tergites and 
the abdomen wholly red-haired, except for 
median patch long hairs the last 
sternite. 

Holotype 
Panama Prov., 
ver Sta. Paratypes: same holo- 
May 1950; Azul near Pacora, 
Panama, 2100 date. 109. 
Tela, Honduras, May 1954 and and 
July, 1953, all taken attacking man the forest 
canopy, from feet above ground level; 
Rio Polochic, Alta Vera Guatemala, 
39, Rio Tuira, Darien Panama, 26, 
April Rio Paya, Darien Panama, 
coll. L. Pechuman 

The paratypes vary 16.6 mm. 21.9 mm. 
body length and from 15.0 mm. 19.2 mm, 
wing length, the smallest being from Panama, 
the largest from Honduras. 

The species appears differ from the descrip- 
tions fumomarginatus Hine having erange 
antennae and yellow-haired abdominal 
triangles. (Lophotabanus) Bell. 
also very similar appearance but 
separated the wholly black-haired abdomen, 
more slender black-haired palpi, longer antennal 
tooth, ridge-like frontal callus and orange-haired 
posterior margin scutellum. jilamensis 
Hine smaller, the pale the 
legs pale except for blaek fore femora 
colored the scutellar spot smaller and 
surrounded pale brownish hairs, and the abdo- 
men with pale stripe. 


Victoria, Cerro 


Fidena gracilis 

Melpia gracilis 1931, Mitt. Staatsinst. 
Zool. Mus. Hamburg 44: Brasilien; Colum- 
bien, Chiriqui) 

Fidena gracilis, Krober, 1934, Rev. Ent. 4(2): 247. 
quaert and Renjifo, 1947, Psyche 1946, 53(3-4): 
(Restrepo, Villavicencio, Pasto, 
child, 1941, Ann. Ent. Soc. America 655, figs. 
3a, (Colombia); 1953, Ann. Ent. Soc. America 46(2): 
262 (in key). Philip, 1954, Rev. Brasil. Ent. 
(in key). 


Panama, May 1950, Yellow 


Krober (1931) states that his types were from 
and Renjifo, Chiriqui western Panama, not 
Colombia. Specimens from Colombia determined 
Bequaert and figured not agree 


minor respects with 


and possible that Krober’s Brazilian specimens 
are reality different species, the 
absence figures certainty attainable with- 
with his types. seems 
however, retain the use for the 
Colombian specimens recorded Bequaert and 
(1946) and figured Fairchild 
Although included Fairchild (1941, 1942) 
the Panama fauna the strength Krober’s 
reference, actual Panamanian specimens had 
been seen. ean now record four females from 
the Mandinga, the border between Colon 
Province and the Intendencia San Blas, 16, 
and May 1957, all taken human bait 
the forest eanopy colleague Pedro Galinde, 
and one female, Rio Tuira Yellow Fever 
Darien Prov., Panama, May The Rie 
Mandinga specimens are blacker 
than Colombian material, the face slightly more 


the palpi more slender than 


figure, while the Darien specimen large 
tinguishable from Colombian 
Villavicencio. 


Fidena auribarba var. albibarba 


auribarba var. Enderlein, 1925, Mitt 


Zool. Mus Berlin 11(2 : 276 ( Columbta Krober, 
1931, Mitt. Zool. Staatsinst. Zool. Mus. Hamburg 
auribarba var. Rev. Ent 
255. 
Melpia 1931, Mitt. Staatsinst 
Zool. Mus. Hamburg 44: 177 Colombia 
Fidena columbiensis, Ent. 4(2): 247 
Bequaert and 1947, Psvehe [1946] 
1951, Ann. America 44(3): 442 
Panama). Philip, 1954, Rev. Brasil. Ent. 
1956, Smithsonian Mise. Coll. 
Dr. Philip and compared Panama 
with Krober’s type the British 
Museum 1953 and found them 
Dr. Philip was able compare the 
mens with Enderlein’s type auribarba var. 
albibarba and found equally agreement (letter 
Dee. did not see the type 
auribarba End. There also another Fidena 
albibarba Enderlein (1925, Mitt. Zool. Mus. 
Berlin, 11(2): 293) from Southern Brazil, but the 
present species has page priority, and Dr. Philip 
informs that this second which 
not listed Catalogue, the same 
leucopogon Wied. the specimens 
previously discussed (Fairchild 1951), have now 
seen Almirante, Bocas del Toro Province, 
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station along the Calderas-Chiriquicite 
Prov., Nov. 1955. The 
was said the collector wet 
tnontane forest. Whether the species realits 


Ent.. Sac America [1846] 34(4): 568. fie. 


lacking antennae and being crushed 
Biget colleetion ts labelled and proba 
preserved specimen from Zumbadora, 
Azul, Panama Prov., Panama, Feb. 1947, 
addition the Panama fauna. eves are 
unbanded, bright green life. 
and scutellum are brown, with mixed black Ent. America 
hairs, the latter forming stripes Panan 
and the scutellum rather specimen 
black. Abdomen San Blas, 
black, black-haired except for small 
triangle tergite and sparse white 
sternites are thinly pruinose, the second 
fourth sternites sparse white-hatred hind 
‘marginal bands, The 


Philipotabanus stigmaticalis 


black wing markings are intense and with 


bright blue reflection light suitable 
The head characters are Ent. 
1942) 
Oce. Papers Mus. Zool. Univ. Michig: 


wit 
33. Che e of name for T. guinquemacula 
224 (9; Morales, Guatemala; type State 


have specimen (Stann Creek, Brittsh (see. June 
duras, June 1940, coll.) which smaller and darker than 
and found agree with Hine’s does not seem 
Valle, Panama, Jan. 1954, this species were taken the treetops. 
light trap; 39, Boquete, 

Panama, 24-25 March, 1954, light trap; Tabanus praeteritus 


extension range This species has proven quite abunda 


and addition the Panama fauna. side the Canal Zone, long series 
taking the species only light traps suggests 
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mainly during the dry season months from 
January May. 


Tabanus praepilatus Fairchild 
Ann. Ent. Soc. America [1942] 35(4): 445, fig. 
Panama); 1947, Ann. Ent. Soc. 
39(4): 569. 


The male easily associated with the female 


color and pattern and the structure 


antennae. bare, holoptic, the large facets 
sharply differentiated size from the small, but 
line demarkation between the two types, 
the large facets over two-thirds the 
area. Vertex with small tubercle. Frontal 
triangle orange-grey Antennae dark 
brown, more slender than female, the 
longer than basal plate. pale 
vellowish, pointed, white-haired. 
legs and wings female. Abdomen and 
pointed, with median row 
angles and dorsolateral row oblique 
spots, female but the ground paler 
brown and the light markings more extensive and 
diffuse. 

Panama, Feb. 1953, light trap. The head has 
beén glued and one antenna missing. 

Additional locality recerds are: 
Los Santos Prov., Panama, 1949, 
grove swamp, Galindo Panama City, 
Panama, April 1951; 19, Darien 
Prov., Panama, Feb. 1953, light trap. The 
species appears eonfined mane 
grove swamps along the Pacifie Panama. 


Tabanus nereus Fairchild 
1943, Ann. Ent. Soe. [1942] 446. fig. 

Panama). 

Further material indicates this 
species flying mainly during the rainy season. 
19, Old Panama, Sept. 1952, light trap: 

Puerto Chitre, Herrera Prov., Panama, 
Oct. 1952, light Jaque, Darien 
Panama, July, 1952, light trap. 

Tabanus rixator Fairchild 
1943, Ann. Ent. Soc. America [1942] 35(4): 448, fig. 

This species showing amount 
variation, with additional material, and may 
eventually prove composite. The type 
and another specimen from Paitilla Point, near 
Panama city show more less drop-shaped 
frontal callus, figured previously, and rather 
well marked yellowish median abdominal stripe. 
Specimens from Old Panama, (April and June, 
1949) less than mile away and also coast, 
have the callus oblong and often with the median 
upper prolongation unattached, forming 
median callus. The abdomen bears median row 
narrow continguous triangles and dorsolateral 
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pair rather broad stripes. Ma- 
terial Point, Darien, July and 
August 1952, taken light trap, and single old 
but well preserved specimen labelled “Panama, 
Paessler leg. 31. VII-10. 1907” 
M. C. Z. are-like those from Old Panama, except 
that the dorsolateral stripes are narrower and less 
distinct. Specimens Ft. Kobbe, 
February and April, 1953 are somewhat rubbed, 
but seem like those from Old 
Panama bay, and one from Chame, April, 1951 
are apparently also the same. Sizes range 
and color and antennae all these are 
with similar ranges exist, one flying 
season, the other the but much 
more material necessary prove this. 
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THE GENUS FARULA 


DENNING 


The 


va 
the subfamily Dicosmoecinae, 


When the genus Farula was established 
This genus and Veothremma Banks were 
removed the Limnephilidae Ross (1944), 
later (1950) observed that these 
similar one another general 
the Dicesmeocinae, along 
with such similar genera Lepania Ross, 
Mart., and Ecelisomvia 
because this complexity, its 
ships other genera are 
respects the are similar 
that members the Goeridae, such 
interesting note that the 
European Nielsen (1957) suggested 
placing the Goeridae subfamily 
nephilidae; the basis the and 
biology the larvae and the structure the 
related the (Limnephilidae}. 
this paper the first known female the genus 
its general and 
the resemblance those Neo- 
the 

with such limnephilid genera 


are 


the 


also one the rarest North 
and few specimens have been collected 
Previously only the and 
were available. With this paper the 
known spectes are doubled, and the total 
males and three females. Species have 
been collected only the mountainous 
regions Washington and Oregon, 
Columbia and northern California. 


for Mareh 15, 


The following 


Farula 


approximatel\ 


Clasper with 


Clasper witt 


; 3 
ABSTRACT 
fa ether yenera diffieult te determine Phe four knew? et are kneawe 
1955) was based only on the holotvpe of 
modified the four species nov 
° 
rei 
Fi 
Ven Par Neag HNulpouws: eves sma 
antennae ss long wings 7 illary 
palp: male shorter than labial 
I segmen about equal 1m length, 
single elongate wart. Head with vertex raised 
above eves; ocelill distinetis 
ail tel i lela 
Fore and hind wi gs similar. long. narrow 
rounded apex. Fore wing with discoidal cell 
narrow, apowt three trmes as me aS ws pets le 
basal portion atrophted. Hind wing with 
branched and Paralie 
appendages, the dorsad pair 
fan 5 : stocky in lateral aspeet. second pair acute nd 
lateral fourth pair slender 
precess arises from the of the cl isper 
4 ; ( laspers narrow, el mgate, tapering te a narrow 
he mest adorsad par of appen Smav repre- 
sent the dorsal lobes the ninth tergite, 
second pair its ventral lobes, and the third pair 
repre sent the tenth tergiti The 
et the’ fourth pair ef appendag 
pair Of appendages are uncertal 
ae but these may represent a teral process of th 
elasp t 
at he terminoelogv in the <eV DeLOW Is 
based on iden ies ] 1 the specific descrip- 
that follow. the same used 
male 
from base and extending beyond 
malkini 
. : 
s 
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3.. Apex ventral 


Apex ventral lobes ninth tergite hooked 
sharply laterad apex; dorsal lobes ninth 
tergite divergent, widely separated rainieri 

Apex ventral lobes ninth tergite knobbed, 
only slightly directed laterad; dorsal lobes 
ninth tergite closely parallel bearing dense 


lobes ninth tergite knobbed: 

dorsal lobes ninth tergite bearing dense brush 

Apex ventral lobes ninth tergite turned slightly 
laterad; dorsal lobes ninth tergite quite 

davisi 


appressed 
Farula malkini Ross 
Farula malkini Ross, 1950: 421, fig. 11, 
The original male was collected 
Benton County, Oregon, elevation feet, 
May 1947, Malkin and Sargent. 


FARULA MALKINI 


Entomological Society America 


This holotype the Natural 
recently the same general locality 
the following collection data: Parker Creek Falls, 


Peak, Benton County, Oregon, 3500 feet, 


June 1957, Borys 

The male agrees very closely with 
description and figures (see fig. 1), and 
details need third segment the 
palpi longer than either the first 
the second, and this specimen the are 
porrect. Ross described the wings his male 
milky colored, probably due the 
condition the specimen. This male 
also has the wings colored, with 
seattering black hairs. 


a 
r 


! ° 


dorsal lobe ninth tergite; ae. aedeagu 


view. 
lateral process elasper 


tenth 


FIG.2 FARULA RAINIERI 


Male genitalia Farula 
Ventral view, and Dorsal view (after 1950). 


sib. ventral lobe of ninth tergite, cereus, el elasper, a, 


Lateral view (after 1955): 


2. 
pee 
~ a 
d 
‘ 


those previously known 


Denning: 


Farula rainerii Milne 

Sehmid, 1955: figs. 45, 46. 

This species known only from the original 
Natural History Survey collection, and was taken 
Raimer, along White 
River, May 12, 1934, E.- Ricker. The 
male genitalia (see fig. have been figured 
Ross and the wings and 
Sehmid 


Farula jewetti, new spectes 
and bears the resemblance 


Distinguishing 


Genus Farula 


ws 


third segment longer than 
second, setation sparse. He t pubescence 


the dorsal lobe the ninth tergite) somewhat 
digitiform from lateral aspeet (fig. 3B), directed 


eaudad, its distal margin bearing verv dense 


brush appressed, stout, 


the most ventrad these 


¢ | . 
ire itself; from dorsal aspect 


3 


nave 


process 


dorso-caudad 
Process ventral lobe ot the 


FARULA JEWETTI 


view: C, Male genital: 


aeters are found the male with the 


dissimilar ninth 

stigma whitish; head, thorax, and femora black- 
ish; antennae, palpi, and legs brownish, practically 
the same color wings. Antennal seape 
longer than head, second segment somewhat 


quadrate, distinctly set off from the other seg- 


tergite) long. acuminate, 


ninth 


convergent (fig. from lateral aspect (fig. 
) 


projects caudad 


bevend other part the genitalia. 
Process the tenth tergite) from 
dorsal aspect (fig. directed separated 
distal half, gradually tapering constricted, 
knobbed apex; the structure has acute lateral 
Claspers, from ventral aspect 3D) 
separated elongate, tapering 


if 


IOWISIT SPilics, 
f 
— 
2 
i 
Ate > 
ments of antenna: B. Mate gent lateral 
ventral view; Female terminalia, 


w 


acute apex which hooked sharply mesad; 


from lateral aspect the apex turned ventrad. 


ae 


Structure (the fourth pair 
best seen from ventral-aspect (fig. 3D), long and 
slender; its homology unknown, apparently 
the elasper. Membranous 
tubular aedeagus barely discernable between the 
claspers. 

color and general structure. Genitalia 
figure Ninth segment, from lateral aspect 
(fig. tubular, dorsal margin 
ventral margin tenth tergite divided inte 
two lateral lobes widely eleft, the rounded apex 
directed ventro-caudad and bearing scattering 
firfe silky hairs; from ventral (fig. 


lateral lobes tenth tergite thin, 


mesal lobe subgenital plate dorsad the 
main structure, very thin and extending 
nearly apex tenth wide base and 
gradually tapering distally; spermatheca 
ular, occupying most area, mesal aperture 
long, wide. The 
females quite striking. 
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testaceous, appendages vellowish, wings 
ferrugineous. Details concerning venation, 
and antennae cannot given owing the poor 
condition the two specimens hand, which 
were collected the board traps used 
pear psylla survey. 

Genitalia figure From aspect 
(fig. 4A), distal portion process digitate, 
basal portion fused process dorsal 
aspect (fig. slender, and 


‘mated, with scattering short, 


Process convergent, directed 
eaudad for about same distance process 
Process (probably the tenth tergite) from: 
lateral aspect (fig. 4A) sinuate, its apex slender 
and acute, from dorsal aspect (fig. 4C) the apex 
gradually laterad; lateral margin -about 
midway bearing prominent, acute, 
structure with distal margin darkened and heavily 
Claspers, acuminate from 
aspect; from ventral aspect (fig. 
elongate, connected base narrow, 


strap, their distal third 


female paratype: Mount Hood, Oregon, tributary 
Salmon River, July 1955, Jewett, Jr. 
Another female bears the same data 
except that was collected June 24, 1956. Types 
will deposited the collection the California 
Academy Sciences, San Francisco, California. 

with pleasure that name this new Farula 
honor Mr. Stanley Jewett, Jr., Portland, 
Oregon, who collected the species and who has 
made many contributions our knowledge 
the aquatic insects, especially the Plecoptera. 


Farula davisi, new species 


This, the fourth known species the genus, 
easily separated from the others the basis 
the claspers, process (the tenth tergite), and 
several other details the male genitalia. 


acute, slender point, 
Process elongate, about the same thickness 
bearing few short, fine, setae. 
tapering toward base, 

male and one male paratype: Green 
Springs Mountain. miles east Ashland, 
Jackson County, Oregon, Fall 1950, 
Davis. Types are the the 
The pear trap where these specimens were 
collected was placed tree near small stream 


_across road from marshy area. 


take pleasure naming this new species 
honor Mr. John Davis, the Oregon State 
Department Agriculture, Salem, Oregon, whe 
collected the specimens during 
survey Oregon. 

Thanks are due Dr. Ross, the 
Natural History Survey, for comparing 
Farula 


. 
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NORTH AMERICAN LEPTOTHORAX THE NITENS-CARINATUS COMPLEX 
(HYMENOPTERA: FORMICIDAE) 


partment of Zoology and Entomology, University of Tennessee, Knox 


ABSTRACT 


with 
tesurrected 


collected American Fork Canvon, near Salt 
redeseribed this small and distinetive ant 
and listed Grove, and Canvon 
same publicaty {op. 245) Wheeler 
from which supposedly differed darker 
body color. The which this brief 
deseription was based consisted 
entire which had been taken 
Grove, California. Wheeler (1917, 507) further 


described new the variety mariposa from scape length 
workers taken from nests beneath stones compared with head 
portions Tenaya Canyon, Yosemite and length epinetal species 
Park, California. The mariposa varies color from vellow 


said differ from the the opaque various degt 

Creighton (1950, 265) martposa head length, all the fron 
sculpture the former within the normal maximum reach the occipital 

q 


infuscation 


shorter antennal scape comparison with body surface great specimens 
length, and darker body color. virtually free sculpture and highly shining, 

From collections made the writer which particular 


ip I 
western states during these last vears cephalic dorsum. others the body 
able study intensively long series ely punctate, with the head bearing 
uli 


. 


band which shining, puncture-free, 
and bie width ther workers the 
Society and the National Science Founda- body and from slightly 


A. C. COLE : 
- while vat. ma@riposa heeler ts workers of these four species and to the females of three, 
cmd accarded Speertie that of mia spose Deing ur knows 
total of nest colleetrons made largely in Cali- 
Nevada, Arizona, and Utah. 
random series workers trom each collection 
was studied carefully, whereas additional 
series workers was examined tor 
sculpture, and comparisons antennal scape 
and head lengths. Furthermore, numerous males 
ANd TemMates were LUCIO, CMCNY ON COMpParalive | 
Hasis, and a TIption oF eacn oF The Sexes Was i] 
formulated 
studies have shown that the worker 
a Digniv Variable species, both imtra- 
. 
: 
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regardless their degree prominence, are 
present. are rugulae. Epinotal arma- 
ture varies from denticles definite spines with 
broad bases and sharp tips. When spines are 
present, they are great many workers, they 
backward. 

invariable feature the worker 
the cuneate petiolar node view. 
Although the acuteness the apex undergoes 
some slight modification, the node always 
distinctly cuneate. the basis this 
acteristic, can distinguished from all 
other known species in. the with the 
exception mariposa, which has similar shape 
the petiolar node. 

result extended investigations, was 
able reach certain which, some 
degree, are conflict with those Creighton 
(1950). First all, has become evident that 
nitens has undergone great deal variation 
and sculpture, well scape related 
head length. The eharacters and 
scape length will not serve effectively separate 
heathi from nitens, and inasmuch have been 
unable find stable separatory 
any nature propose that heathi heeler 
made synonym Emery. 

should noted that the series 
heathi was ostensibly collected Pacifie Grove, 
California, from which locality Wheeler 
245) also recorded nitens. (1950) 
Pacific Grove virtually sea level. 
therefore, scarcely the sort habitat where one 
would expect the genus 
Although spent full day intensively 
that very dry. and sandy area, not single 
specimen Leptothorax was found. 
then, that both the types and the series 
nitens mentioned Wheeler from the 
mountains west Pacific Grove rather than from 
the adjacent coastal area. 

The synonymy nitens and descriptions 
the sexual castes follow. 


Leptothorax nitens 
nitens Emery, 1895, Zool. Jahrb. Syst. 323, pf. 
fig. 16, worker; Wheeler, 1903, Proc. Nat. 

Phila. 55: 244, pl. 12, fig. 15, worker. 

nitens var. Heathii Wheeler, 1903, Proc. Acad. Nat. 

Sci. Phila. 55: 245, worker. (NEW 

nitens subsp. heathi Wheeler, Creighton, 1950, 

Mus. Comp. Zool. 104: 265, worker. 
nitens subsp. occidentalis Wheeler, 1903, Proc. Acad. 

Nat. Sci. Phila. 55: 245, worker. 

Male.—Head densely punctate and subopaque 
except for narrow longitudinal strip, between 
the median ocellus and the clypeus, which 
finely and faintly punctate and rather shining; 
hairs sparse, slender, pointed, erect and suberect, 
vellow, length, mostly limited 


[Vol. 


area, mandibles, and Thorax, 
except strongly shining, faintly 
punctulate and striate; scutum 
distinctly and shining sub- 
punctate. furrows devel- 
oped. dorsum slender, 
long hairs which are on. 
and postpetiolar nodes with 
very sparse, suberect hairs. Gaster with 
scattered, moderately pointed, 
absent from entire body. 
Female 
rather long, very broad base, pointed 
rather long, slender, vellow hairs. 
Gular area with abundant, short, slender, pointed, 
suberect dorsum with numerous 
and postpetiolar nodes slender, pointed, 
rather numerous. Lateral surfaces 
densely punctate; transversely 
Head and thorax rather 
formly and longitudinally and 


dilute. Body eolor a rather sleep tan, gaster 
strongly infuseated. 


Leptothorax mariposa new status 

Arts and Sei. 52: 507, worker. 

The status Wheeler quite 
matter than that heatht. 
Yosemite National Park, well 
Glacier Point the same general area, found 
several which answer broad general 
description nitens but which, during eritical 
examination, proved quite different. The 
slopes elevations above From 
them was able collect only workers which are 
significantly larger stature than those 
and which possess heads which are 
quadrate.* Moreover, the epinotal spines average 
notably longer than those 
thorax well the petiolar and postpetiolar 
nodes are not only very coarsely punctate but are 
also prominently longitudinally rugulose. the 
same situation were nests There was. 
not the slightest indication intergradation 
these separatory characteristics. This popula- 


79. 
0.95 


The average total thoracic length mars 


= 
- 
. 
. 
‘ 
. 
. 


Cole: 


does fall within even the 
limits 
therefore, that the name 


Wheeler resurreeted and that the population 
deseription the worker follows. 

only longer than broad, 


with average 96; densely 


punetate and seape length 
the rugae not obscured 
the coarse punetures. Average total 


Epinetal spines rather 
between their bases. Body color medium 
dark reddish brown, gaster darker. 


0.95 mm. 


Leptothorax andrei 


Emery, 1895, Zool. Jahrb. Syst. 322, 
tig. 14, worker; Wheeler, 1903, Proc. Aead. Nat. Set 
55: 256, pl. tig. 22, worker 


Another speetes the andre? 
indeed that there are this 


but belief that the population 
Emery and Wheeler 

Park California: Lee 


Charleston Mountains, 

County, New 
The appears, therefore, have 
rather wide range the western All 
were beneath stones between 
relatively loose large stones 
drv contferous forests. 

ant, and one should have difficulty 
distinguishing from ether members the 


Canvon feet). 
Nevada; 
and Sandia 


Mexico. 


nests 


with few widely-spaced, fine, 
golden hairs. Thorax faintly sha- 


strongly shining; dorsum 


and petiolar and postpetiolar nodes with. 


moderately long, slender, blunt, 
and postpetiolar nodes 
smooth, strongly shining. Gaster with 
slender, pointed, erect and hairs. 

coarse and numerous, seattered, 
spaced, short, blunt, vellow, fully hairs 
which are subequal length; gular region with 
slender, 


‘Based on a total ot workers from four collestions 


moderately long, pointed hairs. 


free of 


nearly 
lateral 


punctato-rugulose 

nt. rather long, 
directed 
faintl\ 


strongly 


shining 


punctate; dorsum and 


| 
similar ¢t dorsum but more 
1 lal- 
sparse postpetiolar nodes like 


rimatus Cole, 


Limpia Can 


summe 


addition 


winged cast 


hat the 


limited 


proved collection workers which made 
from beneath stone dry, forested 
slope elevation 5,400 feet the 
Mountains, Arizona. The specimens 
very favorably with the 

very distinctive species, inclined 


the sigt notal carina 
entire complex nave reve H tnis feature 
ean show amount variation 
ndoubtedls lw most definitive enaracteristi 


with 


species 


node, which contrasts sharply 
the postpetiolar nodal breadth 
petiolar node This does not attain 
the apical breadth and shape that andrei, 
but net cuneate that both and 
mariposa. There relatively 

also. 
All members the may 
those beneath between 
g that | have 


} ye 


ali othe 


as 


ts 


are 


times use 
nesting sites other than 
but worth notin 
nests under bark 


wood, the open 


never 
within 
Colony 
number workers which have aspirated from 
following range for each the 

posa, 


stones, 
found ees 


soll 


nests shows the 


species concerned: 276; 


58 32 


nests otf 


found the 
Arizona), 


were 
(southern 


Males and fen 


June 


except for those which are rather 
spines prom 
pot 
posteriorly; 
longer than those head and thorax 
Leptothorax carinatus 
Jour. Tenn. Acad. Sci. 32: 213 
This the most rece 
ime 
the complex von 
was taken from one these nests, 
were found. The male apparently 
unknown. 
: 
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California), and August (southern Oregon); 
those July (northern Arizona). 

should aid distinguishing the species from one 
another. 


KEY THE WORKERS 
Petiolar node, when viewed strongly 
cuneate, the apex rather gular region with 
numerous, short, scattered, uneven, and 
Petiolar node, when viewed profile, not strongly 
cuneate, the apex very blunt; gular region with 
few (one three) long, erect hairs 
Thorax, petiole, and postpetiole with coarse punc- 
tures and pronounced 
average cephalic index 96; average total thoraci 
length 0.95 mariposa Wheeler 
Thorax, petiole, and postpetiole without pronounced 
longitudinal rugulae, the-surface punctate 
average cephalic index 79; average total thoraci 
length 0.71 nitens Emery 
Node petiole, when viewed profile, nearly 
broad apically the apical border 
strongly and evenly rounded; width of post- 
petiolar node, when viewed from above, distinctly 
less than twice that petiolar 
Node petiole, when viewed profile, considerably 
less broad apically than basally, the apical border 
rather blunt; width postpetiolar node, when 
viewed from above, least twice the 
petiolar node carinatus Cole 


bo 


COMPARATIVE STUDY THE DORSAL VESSELS 


Gular region with short, suberect subappressed 
hairs; thoracic dorsum with moderately abundant 
the surface subopaque 
opaque 
Gular region with few erect hairs; thoracte 
dorsum with sparse, moderately hairs; infra 
spinal facet epinotum faintiy punctulate, the’ 
surface shining andrei 
striolate, the surface subopaque nitens 
Pilosity coarse; hairs thoracic 
rather even length; infraspinal 
epinotum coarsely punctate-striolate, the surface 
carinatus Cole 
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ABSTRACT 


Two main types dorsal vessels were found the 
101 species dissected, representing genera and includ 


ing most the major groups one type 


dorsal vessel straight and runs dorsal the gut; 
the other type makes arch between the dorsal 
longitudinal muscles the thorax, sometimes with 
series loops just behind the ascending 
mediate types oceur. Within any family tribe 
which both main types occur, that with the straight 
thoracic portion always found the primitive forms; 
and vessels with series loops are found only the 


Our present knowledge the internal anatomy 
bees mainly based that the honey bee. 
This rather unfortunate because the domestic 
bee many respects different its internal 
anatomy from the great majority bees. For 
this reason much work has done the 
anatomy other bees order gain better 
understanding their morphology. Compara- 
tive studies this nature may prove have 
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most speetalized bees. trend evident 
toward reduction the posterior section the 
vessel and its the Meliponini, stingless 
bees, trend found toward enlargement the 
two chambers, the Euglossint where the 
enlarged chambers probably serve powerful pumping 
mechanism. Some the dorsal vessel 
are possible taxonomic The number and 
location the ostia are significant for 
tion some families, while other characteristics are 
typical groups genera and tribes 


immediate value, and they are made 
for more organ systenis, should contribute our 
understanding phylogeny. During the course 
study the relationships the genera and 
subgenera the stingless bees, which the 
author present engaged, was soon evident 
that the two main groups the stingless bees, 
namely Melipona and Trigona, 
ferentiated their dorsal vessels. This led 
study the dorsal vessels among other bees. 
Work this nature commonly limited the 
amount alcoholic material available; fortunately 
bees representing most the main groups were 
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genera was examined. are follows. 
Family Belopria, undeseribed genus 
Andrena Perdita, Pseudo- 
Peponapis, Anthophora species), 


\ 


speetes), 
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METHODS 

were done under 
water, and usually more than one specimen was 
drawings were made diagramatically. For de- 
seriptive purposes special terminology was used 
fer the dorsal vessel; this indicated figure 
When series the vessel was present, 
the number them was determined counting 
the loops made one diagramming 
the vessels, for all loops are shown 


not entirely true, however, those the first 
metasomal segment and petiolar regions. These 


The Dorsal Vessels Bees 


loops are usually more transverse that 


the limits the segment were 
determined internally, which 


ise the poster1o¢r 


limit marked the and anterior 
border the following segment. Observations 
were made with the high power dissecting 
microscope. sections were cut; therefore, 
some of the ostia recorded may not have been 


hev appear 


i S 


The metasomal ostia, 


functional 


onstrictions 

ewl a 

(figure 
metasomal are not ated obvious 
appear more transverse divistons, but 
bees they are almos identical te those of the 
metasoma except for being smaller. 
lassification of bees that of Mi hener (1444) 


has been tollowed 


CORNERAL 


the honev bee have been Freudenstein 


; ebacne by 

was given 
neeal 
general, the dorsal 


vessel of Dees extends from 


the sixth metasomal segment tnto the head 
ne metasoma the vessel is verv close to the 


makes arch between the dorsal 
muscles the with horizonta 


and descending portions (see 
thorax the vessel never close 


wall (closest tn N vloco pa, fig. 17) 


larva the honey bee the vessel just 
beneath the both the thorax and the 
abdomen. the head the vessel 
behind the brain, between the corpora allata 
The dorsal vessel perforated the ostia; 
the metasomal region there are five six ostia, 
and some primitive bees seven the males 
the thoracic region there are two the 
propodeal, which the propodeal segment 
true abdominal segment, and the 
which corresponds the 
segment. The thoracic and propodeal ostia are 
usually evident than those the metasoma 
and are probably non-functional some bees 
however, they are quite evident the 
Megachilidae and some the primitive bees 
the family the most specialized bees 
the family Apidae the thoracic and propodeat 
ostia are not evident every specimen, 
the loeation of twe ostia, one On e1 ot the vesse 
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although indications them have been seen 
most specimens, including the thoracic ostium 
the honey bee, which until now has escaped the 
attention the honey-bee anatomists. 

According Nelson (1924) the dorsal 
the honey-bee larva extends from the ninth 
abdominal segment into the head; the thorax 
there are two ostia corresponding the 
thorax and metathorax and nine ostia the 
abdomen which correspond the nine abdominal 
segments. Therefore, judging the anatomy 


the honey-bee larva, the adult has lost 


mesothoracic ostium and the last two three 
abdominal ostia. 

Table types dorsal 
vessels among 


Thoracic portion making arch 
between longitudinal thoracie 
muscles 


Thoracic 
portion 
straight 


foops 
series 
region 


Paracolletini 
a)without 


Hylaeinae ies loops 
Monoccea 


Halictinae 


Dufoureinae 

Eucerint: 
d “enog as 


Andreninae 


Panurginae 


Megachilinae: 


Megachile 
Coeltoxys 


Melissodes 


Svastre’ 


Anthidium 
Heteranthidium 
Paranthidium 


Her tades 
Dianthidium 


Exomalopsini: 


Exomalopsis 
Ancylosceles Eucerini: 
Nomadini Florilegus Apint 
Epeolini Centrini: 
Neopasitini Euglossa 
Ceratinini Melipona 


Bombini 


Meliponini: 
Trigona 
Eulaema 


only subfamily tribe name given, bees 
examined that particular group were found 
the same type. 
COURSE THE DORSAL VESSELS 

There are two main types dorsal vessels 
bees: those which have the thoracic portion 
straight, running along and dorsal the gut; 
and those which have the thoracic portion 
making arch between the dorsal longitudinal 
muscles the thorax. The latter group can 
further subdivided into two subgroups: with- 
out series loops, and with series loops 
just behind the ascending portion and including 
the region the propodeal ostium. The occur- 


rence these tvpes among the various groups 
bees summarized Table 

Intermediate types between those 
straight but somewhat elevated 
longitudinal muscles the thorax where 
held attached tracheae. but visible 
found the genus which the arch 
rather gentle (fig. 7). 

There also series which are 
mediate between subtypes and These 
are summarized Table 

The series loops the honey bee has been 
interpreted Zander (1951) serving 
spring mechanism. When the mus- 
eles are contracted, according Zander, the 
phragma pulled forward and, 
ascending portion the vessel along the 
midline the phragma, that part the heart 
also pushed forward. The series loops 
would allow for this movement. Although this 
simple explanation very logical, the present 


Ceniris, 


picharis 


Yylocopa, 
Monoeca, Melissodes 
Anthophora, 
or pis 


study does net support this 
begin with, there are many bees such 
(fig. Anthidium and Paranthidium with the 
dorsal vessel similar that the bee but 
without either the series loops the thoracte 
loop. Therefore, the series loops dorsal 
vessel which makes arch between the dorsal 
longitudinal muscles the thorax not essential 
allowing phragmal movements. appears 
that the function the loops than 
allow for the forward movement the phragma 
when the logitudinal muscles are 
This still more evident the ease the wasp 
Bembix, which the portion the 
dorsal vessel straight, vet series loops 
present the petiole and posterior 
the thorax. 


TRENDS 
was assumed that the dorsal vessel with the 
thoracic portion straight (type was generalized 
condition compared with the ene with arch 
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the therax was also assumed that 
loops was still more vessel 
with the last two chambers much enlarged was 
the most The 
tive study the dorsal vessel seems support 
these views. family tribe which 
are found, the always found 
among the more primitive forms table 
Those with series loops are found only the 
Family Apidae and only among the most 
tribes that except for Monoeca 
the 

trend toward enlargement the last two 
found the Meliponint stingless 
bees (fig. 19), enlargement 
the (figs. which the 


(See 


‘ 
THORACIC 


chambers are very muscular 
ably serve powerful pumping mechanism. 
The discussed above, while ap- 
are not useful the ition these 
The number ostia, and 
however, seem offer characters 
the bees. 

definitie trend toward the reduction the 
posterior seetion the dorsal vessel 
evident among the bees. the most 
primitive family, Colletidae, the vessel starts 
the extreme end the abdomen 
beth sexes least the specimens examined) 


Dorsal Vessels Bees 


within the bees having tvpe vessels, series 


PROPODEAL OSTIUM 


and there estium for each the metasomial 
segments. view the fact that the 
have one more well developed metasomal 


maies 


females have six metasomal ostia and the males 
have seven. This clearly seen the genus 


those males which have the 


and not well developed, 


however, 


seventh segment smaller 


the corresponding ostium that 
and Megachilidae the 


seventh metasomal the males 

the which would correspond that 
egmet A definite 

found the 

Apidae 


loss the most posterior 
the sixth ostium, 


this family 


bees bel Ong 


Lilé 


Both sexes all 


HORIZONTAL PORTION 
ASCENDING PORTION 
PORTION 
METASOMAL CHAMBERS 
a 
¢ 


METASOMAL 


THORACIC 


LONGITUDINAL DORSAL MUSCLE 


for the dorsal 


with the 


nentroned 


have only five 
ending the 


gotricha (among the most primitive the family 
was found with indications the sixth 


but drawn ard into the 


the same species 


metasomal ostium, 
fifth other specim 
did not show that rudiment, 
constant condition 
Differences the 
tion the metasomal segme are found 
some groups: Table summarizes the numbers 
and locations ostia various bees. 


this not 


the ostia relae 


‘tS 


. 

. 

~ 
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DESCRIPTIVE ACCOUNTS 
FAMILY COLLETIDAE 


The two main types dorsal vessels are 
represented (figs. There are six metasomal 
ostia females and seven males, although 
the seventh ostia the males Belopria and 
are not because the smaller 
size that segment. The thoracic 
podeal ostia were evident 
examined. 


Subfamily Hylaeinae 

Hylaeus (Prosopis) modestus Say (male and 
female) and (Hylaeus) cressoni (Cockerell) 
(male and female) the thoracic portion the 
dorsal vessel straight (fig. 2).. The thoracie 
ostium located about the middle the thorax. 
The first metasomal ostium near the middle 
the first segment; the remaining metasomal 
ostia are located anterior the middle of. each 
segment. 


Table 3.—Number and the 


metasomal ostia 


Metasomal 


Bees Number 


Metasomal Ostia 


terior segments, 
anterior mid 
dle each 
ment 


females; 
males 


Colletidae 


pe 


anterior mid 
dle of each seg 
ment 


Andrenidae 
Halictidae 


6 in both sexes 

posterior 
dle each 
ment 


Megachilidae 


anterior mid 
dle of each seg 
ment 


Apidae: 
Anthophorinae 
Xylocopini 
5 in both sexes 
behind mid- 
dle each seg- 
ment 


Apidae: 
Ceratinini 
Apinae 


Subfamily Colletinae 
Tribe Paracolletini 
Belopria zonata Moure (male and female) was 
found essentially the same Hylaeus. 
The same was true with another species belong- 
ing undescribed genus near Lonchopria 
(female). 


Tribe Colletini 
Colletes punctipennis Cresson (female) the 
thoracic portion the vessel makes arch 
between the longitudinal muscles the thorax. 
Just before entering the space between the 
muscles, the vessel makes small loop the 


5] 


posterior portion the thorax, ealled here 
thoracic loop (fig The entranee between the 
muscles the anterior ventral 
border the phragma; the ascending portion 
the vessel located along the midline the 
phragma. The descending portion slopes gently 
and not well differentiated from the 
portion. The ostium located beneath 
the metanotum, the propodeal one just before the 
thoracic loop. The metasomal are located 
Hylaeus. The possession the seventh 
ostium the male well shown this genus, 
least the males two unknown Mexican 
species Colletes, one from Carmen. Hidalgo, 
and the other from Pachuca (fig. 4). 

These Mexican species are essentially the same 
punctipennis, except that the descending 
portion the vessel somewhat 
ferentiated (fig. 3). 


Subfamily Diphoglossinac 


mexicana (Cresson) has 
dorsal vessel similar that Colletes, but the 
following differences exist: portion 


-well differentiated from the horizontal 


Propodeal ostium focated the petiole the 
anterior portion metasomal segment 
Second and third metasomal ostia Iving near 
middles thetr respective segments. Such 
four abdominal have been shifted somewhat 


scems 


(fig. 


Except for the genus Nomia, all 
examined have the portion the dorsal 
vessel straight. the females and males dis- 
sected have six metasomal ostia. The are 
located 


Subfamily 


The following species were 
ropsis brachycephala Moure (male and female), 
Augochloropsis diversipennis 
Augochloropsis sparsilis (Vachal) (female), 


chloropsis cuprea (Smith) 


pura (Say) (female), AugochloreHa aurata 


Augochlorella striata (Provancher) (fe- 


male), (Sav) (female), 
Mexico), Pseudagapostemon divaricatus 
male), Pseudaugochlora nigromarginata 
(male), Paroxystoglossa jocasta (Schrottky) (male 
and female), Halictus (Seladonia) hesperus Smith 
(worker), Halictus (Halictus) ligatus Say (female), 
(Cresson) 
(worker), Sphecodes sp. (female). 

The thoracic and propodeal ostia are evident 


: 
q 
| 
yay 
: 


0 


Alt figures afte lateral views ef the dors vessel 
except as follows figures 14 and 22 represent ventral 
and figures 19, and show the 
the dorsal vessel from the ventral view. 

modestus Say, female; and 
sp., (8) and male (4); 
pura (Say), female; Fie. ¢ Nomia heteropoda Sav.. 
female; flavescens female; Fie. 
female (10) and male 


14 Venoglossodes spissa (Cresson), female; 

Centris vittata Lepe letier, ile; FIG 16 x 

(Linnaeus), female Fics. and 19, 

Lepeletic r), female FIG 24, Eulaema dimi 
female 


most species.” Halictus parallelus, 


genalis and Pseudaugochlora nigromarginata the, 


thoracic not evident. For lack 
material only one specimen was disseeted for 
each the above three species. should 
pointed out that sometimes one specimen would 
not show one the ostia, but another specimen 
the same species the ostium may evident. 
all the species dissected the subfamily 
Halictinae, only those belonging the genera 
Augochloropsis and Augochlora are found with 
minor difference: the thoracic portion the 
dorsal vessel slightly elevated between the 
lower edges the longitudinal muscles flight, 
but still visible from the ventral side (fig. 


Subfamily Dufoureinae 


Dufourea 
(male and female) essentially the same the 
subfamily Halictinae. 


(male and female) and Nomia (Acunomia) 
Dalla Torre (female) the thoracic portion the 
dorsal vessel forms rather slight arch between 
the longitudinal muscles flight. This arch 
not differentiated into ascending, horizontal and 
descending portions. The thoracic loop lacke 
ing. All the ostia are evident and located 
Colletes (fig. 7). This type vessel actually 
represents intermediate between the twe main 
types found bees. 

Family Andrenidae 

the family Halictidae, the 
examined have the thoracic portion the dorsal 
vessel straight, except the genus Oxaea, and all 
the females and males dissected have six 
somal ostia. The ostia are also located 


Hylaeus. 


Subfamily Andreninae 


Andrena Cockerell (male and 
and Andrena bipunctata Cresson (female) have 
dorsal vessel essentially the same that 
Augochloropsis and Augochlora, that say, 
with the thoracic portion the vessel essentially 
straight but slightly elevated between the longi- 
tudinal muscles the thorax, 
visible from beneath. 


Subfamily Panurginae 


The following species were 
lacteipennis Swenk and Cockerell 
female), Psaenythia (Protandrena) mexicanorum 
cockerelli (Dunning) (female), Calliopsis (Cal- 
liopsis) andreniformis Smith (female) and Pseudo- 
panurgus (Heterosaurus) sp. (female). All possess 
dorsal vessel essentially the same that found 
most members the subfamily 


Oxaea Kiug (female) has the 


the vessel making arch between the 


muscles the thorax. The arch 


differentiated inte ascending, horizontal and 


descending portions. The 
makes distinetive loop (fig. The thoracie 
loop net present: 
Family 
All members examined from this group agree 
having the metasomal ostia located 
what behind the middle the segments. 
Halictidae and Andrenidae males 
show six metasomal The thoracte and 


Meg 


(male and have the 
portion the dorsal vessel straight. 

Megachile (Litomegachile) brevis 
female) has the portion the 
vessel making arch between the 
museles the thorax, with horizontal 
and portions well differentiated. 
loop present (fig. spectes 
Megachile from Carmen, was 
and found the same 

lignaria Say (female) the dorsal 
similar that Megachile brevis but 
without the thoracie loop. 


Tribe 

the thoracic portion the vessel straight, 
dium) maculosum Cresson (male 
Heteranthidium sebratum (Cresson) (male), and 
Paranthidium sp. (male Taxco, 
Guerrero, Mex.) the thoracic portion the vessel 


makes arch between the longitudinal 


the thorax but lacks the thoracie loop 


Family Apidae 
All the dissected the Apidae 
agree having only five metasomal both 
sexes (fig. 11). 


Subfamily Anthophorinae 
Species this subfamily have the metasomal 
ostia located anterior the middle each sege 
ment, except the first one which near the mid- 
dle the first metasomal segment. 


. 
ee 
. 


Tribe Exomalopsint 

all the members this tribe the thoracte 
and propodeal ostia are 
Cockerell (female), Paratetrapedia 


armata Smith the 
portion the dorsal vessel straight (fig. 10). 
‘On the other hand, Moneca mexicana (Rado- 
(female) the thoracte portion the 
dorsal vessel forms arch between the longt- 
tudinal muscles the thorax, with the usual 
horizontal, and descending sections. 
unlike any described above, has five 
six small loops series entering the 


Tribe 


Nomada (Micronomada) sp. San Luts 
Potest, S.L.P.. Mex.} the dorsal vessel ts essents- 
ally the that solani 


Tribe Ne pasitint 


The dorsal vessel of Neo pasites 
(Robertson) agrees with tha 


Tribe 
vessel also the same asin that 
solani 


thoracte portion the dorsal these 
forms makes arch between the 
the thorax, with ascending, 
and descending portions 
thoracie loop present. 
Tribe 

both Smith (male and 
female) and Florilegus condignus (Cresson) 
the dorsal vessel agrees with the deserip- 

Nenoglossodes spissa (Cresson) and 
analis (Lepeletier) (female) and dorsal 
small loops series just before entering the 

son (male and female), 


agilis Cresson (male), and sp. (female 
Guerrero, Mexico) the 
agrees with the deseription Venoglossodes and 
except that there are only four loops 
the series, or, agilis, five. (One specimen 
coloradensis was with the loop not 
symmetrically arranged). 


ribe Anthophorint 


(Amegilla) walshit Cresson 
male) the dorsal vessel, like Monoeca 
mexicana, with five loops the series. Thoracic 
estium not evident. Two unknown species 


Antho phora of other era from Mexico were 


also dissected, one from Nue Leén, and 
the other both agree with 


Tribe Centrint 


thoracte portion ‘the nakes 
. 

arch between the the 

thorax, with the usu horizontal and 

descen fin 18 nt 


1S 


but there medium-stzed loop before 


the thoran (fig. 15) ind 
are evident 

Centris Cresson the dorsal 
vessel agrees with the description that 
but the thoracte ostium was not evident 
the two specimens dissected 

elegans Smitt dorsal 
vessel similar that but with three 
lox PS rax nly les) The 
theracte and ostia are evident 


the porti the dor 
The and 
at least in the St 
tion the 


Megachi! dae 


Sav (male) 


propodeal ostia are not evident, 
dissected. The loca- 


Tribe 


Fabricius 
(female) have dorsal 
vessels like that found forming 
four loops series before entering the thorax 
However, the vessel lacks thoracic the 
ascending portion almost reaches the notum, and 
the descending forms large loop (fig. 17) 


The propedeal not evident 


Apinae 


All members subfamily examined agree 
having the loeation the ostia 


. 
ad 
. 
i 
°, 
* 
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like that found Megachilidae. The ostia are 
located behind the middle their-segments. 


Tribe 
Members this tribe agree having the 
two chambers noticeably enlarged laterally (fig. 


Genus Trigona 

The following species were dissected: 
(Tetragonisca) jaty jaty (Smith) (worker); 
(Geotrigona) 
(worker), Trigona (Dactylurina) staudingeri 
bodo) (worker), (Tetragona) nigra pau- 
pera (Provancher) (worker Trigone 
(Scaptotrigona) postica (worker), 
gona beccarti Gribodo (worker) Trigona 
sp. (worker), (Cephalotrigona) 
capitata Smith (worker), (Trigona) sp. 
(worker). 


These all have the thoracic portion the dorsal’ 


vessel straight. The thoracic and propodeal ostia 


were not scarcely evident speeimens 


dissected 
Genus Lestrimelitta 
Lestrimelitta limao (Smith) (worker) the 
dorsal vessel agrees with that Trigona sp. 


Genus Melipona 

The following species were dissected: 
marginata Lepeletier (worker), Melipona 
picadensis (Strand) (worker), Melipona scutellaris 
Bennett (worker). 

These species all have the thoracie portion 
the dorsal vessel making arch. The thoracie 
loop present. There also ioop the first 
metasomal segment before entering the thorax 
and another smaller loop between the seeond 
phragma and the propodeum (fig. 


Tribe 
The dorsal vessel mellifera Linnaeus 
(worker and male) already well known, and, 
little can added. There are sometimes 


sides). The propodeal ostium was not evident 
the five specimens dissected, but the thoracic 


ostium was usually clearly evident (fig. 20); 


however, one specimen did not show any indica- 
tions the thoracic ostium. 
Tribe 


Bombus (Fervidobombus) medius Cresson 
(female) the portion the dorsal vessel 


makes arch between the longitudinal muscles. 


the thorax. The thoracic loop absent. The 
metasomal portion the vessel makes gentle 
curve before entering the thorax. The thoracic 
and propodeal ostia are evident, and the propodeal 
one located the lower part the ascending 
portion the vessel, between the longitudinal 


[Vol. 


(worker) the dorsal vessel like that the 
vious species but with large loop the first 


segment before éntering the 


Bombus (Fraternobombus) fraternus Smith 
the dorsal vessel like that 
but with small loop. 

Tribe 

All the species this tribe examined 
having the last twe chambers, more 
the sixth and the half the fifth, 
greatly enlarged horizontally: (figs. 22, 28, 24). 
The enlarged chambers are well muscled and 
ably serve pumping mechanism. There 
large ostium side which opens inte the 
lumen between (ostial valves} 

The are partly filled with large 
the same kind found along the part 
the vessel. The thoracic and propodeal 
were not evident, the 
examined. The thoracie loop absent. 

the dorsal vessel, shown fig. has six loops 
the series before entering thorax. The widths 
the two enlarged chambers are twice 
than twice their lengths. 

Euplusia coerulescens (female) 
the dorsal vessel similar that 
eupreiventris but with apparently four loops 
the series. The widths enlarged are 
less than twice their lengths 

dorsal vessel like that the two previous 
species, but with only one before 
entering the thorax and with loop similar 
that found Oxaea the descending portion 
the The widths the enlarged 
bers are the same their lengths. 

only the abdomen ‘was enlarged 
ehambers are like those dimidiata 

One specimen Exaerete smaragdina 
was dissected dry; also seems have the last 
chambers enlarged. 
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THE BIOLOGY THE ROYAL PALM BUG, XYLASTODORIS 


LUTEOLUS BARBER THAUMASTOCORIDAE)' 


ABSTRACT 


Cuba lives the still-folded 
newly emerging palm fronds. 

found ones. Eggs are laid among the mem 
branous seales covering the under side of the leaflet 
midrib, and hatch Nymphal stages then 
of Zs davs for complet 1099) Males are 


The reval palm 
Barber, has caused severe the past 
its family found North America; possesses 
most unusual the male genital 
and even the elementary 
has provided excellent opportunity 
study the biology the and resolve 
seme the perple xing questions its 
peculiar modifications 

from specimens collected Santiage las Vegas, 
the United that time was 


palms Coconut Grove, Florida. There are 
records its localities other than 
the Thaumastocoridae, Drake and Slater 
reviewed the literature this 

luteolus has been 
Florida far north Vero Beach and Bradenton, 
and its range the state probably co-extensive 
with the area where its host, the palm, 
and oleracea have been from 
the West Indies, but the second and the third 
these are cultivated only limited and 
regia native Cuba) the one most widely 
grown the state. The native species, 
taller than regia and, Bailey and 
Moore found the and 
given these authors and (1954), 
apparent that Rovstonea regia the species 


Series, Accepted for Mareh 
15s. 

Homeste ad, Fla. 


feenales and ave of twa 


} 1 
the capsule 


Station and which 
This 
having the 

the ground, and from the 
ether two the prominent lateral 
midrib the 

Rearing Methods 


rear the tnsects 


a 

the 
was used f 
when 


some distance 


. 
oleracea’ DY 


empts were maz de 
the different 
tvpes cages. Shell with pla: stic stoppers 

vials with orgat 
tried withou 
palm 
changed daily 
eages did 


ach case, 
the «ages and were 
these 
than davs. When 
leaflets eggs were used, all 
the eggs hatched but the first-instar nymphs 
died within two davs. other experiments, 
small potted palms were brought into. the 
their leaflets 
he eggs hatched, and 


were dead 


and eggs 
and caged Ag: un all of t 
again all the 
the day 

Rearing atte however, 
when palms growing the 
Station grounds were used. The (fig. 
consisted organdy tubes approximately 
inches long and inch wide These tubes were 
over the and secured with 
thin pieces wood (tongue 
depressors) with sponge rubber glued one side 
The two pieces wood were held together 
U-shaped aluminum 

the first 


r 


were successful 


yalm leaflets 


series studies, small pieces 


material bearing eggs were placed between 


the tolded halves palm leaflet and caged 

after examina- 


bearing the 


The seetions covere cages were 
eut off and examined 
tion, small portion the 
was off and placed new leaflet. 
handle the insects directly, and thus the mortality 
was other series various 


. 
. 2 : 
et e |! 
ignificantly more numerous than 
a8 _° opening to the right, the others to the left In their 
= ‘ er the other in contaet with plant tissues, so that each | 
ene normally aceessible for mating one, but not 
the ether. sort of male 
. 
a 
. 
=. 
« 
2 


30.54 


Fic. 1.—Cage used for rearing 


1048 649 2,443 spms. 


42.90 100 


Portion royal palm pinna showing type damage eaused 


male; center—female; male. 


instars were taken from naturally infested trees 
and isolated cages get additional data 
the duration each nymphal stadium. 

Habitat and Host Injury.—Though other species 
royal palms may possibly affected, Roystonea 
thus far the only known host 
doris luteolus. The insects are found primarily 
the newly opened fronds. They occur alse 
the but not such great numbers. 


botanical nomenclature the term spike refers 
particular type inflorescence. Moznette (1921) used 
this term designate that portion the terminal bud 
which projects upward above the mature fronds and 
made very tightly appressed immature fronds. 
Since the term spike very aptly describes this structure, 
will used here the sense Moznette and not with 


Moznette (1921) reported that they feed the 
developing leaflets while these are still wrapped 
the spike, but this doubtful. 
spikes infested trees were opened without 
finding either the inseets evidence their 
feeding. Since the surface the spike 


made the frond midrib and the tightly 


appressed edges the very doubtful 
can damaged the feeding the bugs 
unless were injured previously other agents. 


The insects their greatest damage feeding 


the pinnae the fronds that have most 
recently broken away from the spike. fronds 
such these, the population 
marily adults. this stage the pinnae are 
still folded, but the insects are able penetrate 
between the folded halves. 
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Baranowski: 


The damage the leaflets first appears 
small, vellow spots caused destruction the 
cells through withdrawal the sap (fig. 
the leaflets older they 
brown, and extensive feeding entire 
fronds will show these the South 
Florida area, trees damaged: by the roval palm 
bug tend have stratified appearance. The 
oldest, fronds brown due 
aging. Just above several 
fronds that are still green, which developed before 

the palm bug population had increased sufficientls 
eause noticeable damage. Above the green 
leaves are the brown ones that show extensive 
damage due the the bugs. The 
new, fronds usually their 
green for several 

The roval palm bugs are 
larger trees. Several small palms, 
feet high, were examined where taller 
trees were heavily infested. few 


Pairs and 


were found them, and the fronds 
was visible from the ground. one 
large, old trees one side road were 
the opposite side, trees less than 
height had only specimens and 
showed signs damage. 

The microhabitat the palm bug such 
that the insects are out direct 
leaflets are unfolded sunlight under strong 
artificial light, the bugs usually move rapidly 
opposite, shaded, the leaflet. 
They run sideways with surprising and 
commonly use this type movement going 
the edge leaflet. 

Ovi with many other 


side 


the Royal Palm Bug 


sects, the 


fully studied, preliminary examinations, 


de ‘posited bv diff ‘Tren 


roval palm bug very few eggs. 
Over a 15-day period, eaged females averaged 
one egg per day each, and none them 
more than two eggs within 24-hour period. 
Although the reproductive system has not been 
and the 


$1Ze a 


number eggs produced, indicate 
each Ovary consists 


ovariole 

The egg pale tan color, elongate, 
length, and oval eross section, 
0.19 mm. and 0.13 mm. 
(fig. The first sign development 
visible appears the fourth fifth 
day, when the red pigmentation the eves 
evident thre the 


external 


The eggs are deposit ted the membranous 
scales that cover the under surface the leaflet 


When the folded, this covering 


on the inside and provides a aot bees ted site 


Male 


Ble positions of 2. luteolus 
for the eggs. Eggs usually are 
though oceasionally two occur side side. 


each female usually deposits only one egg 
per day, and never more than two, quite 


probable tha pairs were 


eggs occurring 
females 

Only one egg deposition 
observed. The female backed 
pushed aside, probing with the tip the bdomen 
until the covering. female 
then remained that position until the single 
egg was deposited 

five times before reaching the adult stage. 


along 


roval palm bug molts 


wit! ger ital cap 
facing hase of pint 
: 
ys 
MI: e with genital 
sule to the left, facing 
sule to the right, fac 
A B Female facing tip of 
( D pinna 
Male with genital cap- 
sule to the left. facing 
tip of leatlet 
x 
: 
° 


the instars are pale with the 
eves red and the apical half the fourth antennal 
segment infuseate; and the second, third, and 
fourth instars also have dark markings the 
head and thorax and along the edges the 
abdomen. Two dorsal abdominal scent glands, 
color, are present all 
instars, although only one appears the adult 
stage surmised Drake and Slater (1957). 


Table 1.—Instar measurements millimeters. 
Ist 2nd 3rd 

Head 

width across 

interocular 

Antenna 

Ist segment 004 007 

{th segment 0.138 O18 “14 
Labium 

Ist segment 0.08 0.08 0.04 0 06 0 0s 

Pronotum 

width, 

width, 

posterior 0.23 0.34 O44 0.538 
Abdomen 

Tarsi 

Wing pad 

Total length i 2 1 4s 200 


The first and fifth stadia required 
from days each, while the second, 
and fourth took from days. The total 
time for development, frorn hatching the egg 
the final molt, ranged from days, 
note that during the period when the royal palm 
bugs were under observation, May 
September, 1957, new fronds the palms were 
produced about the same rate new 
tions the palm bugs. 

Measurements the instars are given 
table Though measurements four labial 
segments are given, should noted that the 
differentiation between the first and the second 
segments not clear. 
more less completely fused, resulting three 
functional labial segments this species. Further 
morphological studies are indicated here. 


Reproduction.—The confined microhabitat 


the royal palm bug makes very difficult 
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These segments may have 


observe copulation these Very 
when leaflet was opened, pairs were 
seen. Most these immediately separated, but 
few eases they remained paired for 
minutes. .In these eases the male was dorsal 
the but one side. one instance, 
male mounted three females that 
were lined along the but 
remained each one few seconds. 
not known whether copulation 
but the aedeagus was extended when the male 
left each female. 

the sex ratio, specimens 
were examined (table these, were 
females and 1,395 were males. Further, the 
males constituted groups, 746 them having 
the genital capsule modified open the right 
side, 649 .the side. Figure shows 
the terminal abdominal segments 
the males. 

Drake and Slater 
modification the male genitaha and indicated 
that there apparent selective advantage 
either direction male asymmetry. Judging 
from the ratio the twe types males, this 
seems true, and both types males have 
been seen copula. But the genitalia 
particular male are modified open the 
side, appears that this male mount 
female only from the right side, while the reverse 
seems true for males. 
tions made mating pairs, though few 
number, bear this out. The male 
slightly one side the depending the 
tvpe his genitalia. 

habitat, the two male 
advantage over only tvpe. The fact that 
there are significantly more males than females 
tends support this. Under the 
that 1:1 ratio exists between males and females, 
chi-square value 49.28 derived, which 
highly significant against this ratio and indicates 
that the population does normally have more 
males than females. Assuming 
between the types males, the deviation 
the actual count insignificant, the chi-square 
value 3.37 falls below the 0.05 level. 
examining the data for the possibility either 
6:4 ratio between males and females, 
ratio between the two types males and the 
females, values 8.55 and 14.97 are 
respectively. Both these values are 
significant against the ratios. When the data 
were examined for 2:2:3 ratio, value 6.74 
derived, which significant against the ratio 
the 0.05 level but insignificant the 0.02 
level. The important considerations are that the 
number males significantly higher than the 
number females and that the two types 
males are significantly equal numbers 
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Date Size. 

Grove. Fis V-23-57 
Homestead, Pla VIII- 

705 

2,443 


was stated above that the are 
between the folded halves the palm leaflets 
Mating has observed between the 
halves the leaflets, and the majority 
the specimens are found this location. 
assumed that most the mating 
here. The folded leaflets offer quite 
quite often the halves are 
appressed, nearly so, at. one more 
The insects appear prefer the more 
areas. tend line along the 
and the cages most the feeding punctures 
were near the clamps where the halves 
the leaflets were together 

considering the habits the and 
habitat, evident that most the 
viduals have one side near against some part 
the leaflet. and this will whether 
are along the midrib the halves the 
leaflets where these come together. Further, 
since adjacent leaflets against each other 
this stage development, the same conditions 
are present the are the upper surfaces 
the leaflets. view this, seems evident 
often one side the female 
structed, and when female position such 
this, the advantage the two types male 
becomes apparent. the female 
facing the base the leaflet (fig. with 
her right side obstructed, only male with the 
capsule opening the right get 
position effeet coitus. this female were 


THE APHIDOIDEA MIDDLE EAST, 
The Weizmann Science Press Israel, Jeru 
salem, Price not stated 

This the first comprehensive volume published 
the aphids of the Middle East, and the first to deal with 
the aphid fauna arid and semiarid region existent 
climate. The publication gives attention 
various aspects aphid study including among others. 
biology and ecology, life evcles, life histories, dispersal 
and distribution, populations, nutrition, damage and 
trol, terminology, taxonomy, and bibliography. 

The authors arrange the 207 species that are known 

the Middle groups, and give 


number literature citations, the hests, the 
the Middle East and elsewhere. 
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true (fig. D). all the males 


had the genital capsule opening 
same side, would appear 


the possibility 


much higher thar 
Although the insects remain for the most part 


} 
i 
hetween the folded leafi and do no 


move about verv 


not necessitate a sedentary habit 


appeal 


does 


anv event, 


the are between two surfaces and 
are with part the leaflet 
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DESCRIPTIONS THE LARVA AND ADULT FEMALE PHOROSTOMA 
TABANIVORA (HALL) (DIPTERA: LARVAEVORIDAE) AND NOTES 
THE BIOLOGY THE SPECIES' 


KIRBY HAYS 


Department Agricultural Experiment Alabama 
Institute, Auburn, Alabama 


ABSTRACT 


Descriptions are given the larva and adult female 
this species, known previously .only from Minnesota 
and here reported from Wisconsin northwestern 
Michigan. Michigan was found parasitize 16° 
the tabanid larvae eollected sphagnum its 


Literature records few parasites the larvae 
North American Tabanidae. Most 
reports involve single parasite records and almost 
nothing known their life histories ecologies. 
The members the Larvaevoridae lay their eggs 
the larval habitat the host and the tiny 
larvae seek out the host and enter it. 

Pharostoma tabanivora was described Hall 
(1937) from single male reared Philip 
The parasitized tabanid larva was collected along 
the margin woodland pool Ramsey County, 
Minnesota (Phillip 1931). Greene de- 
scribed the pupal case from this 
second parasitic larva was Philip 
from the larva 
(Macq.) Anoka County, Minnesota. This 
larva died without pupating. The only other 
specimen this species known was reported from 
Dane County, Wisconsin (Sabrosky 1957, per- 
sonal communication). During 
numbers this species were encountered during 
ecological investigation the Tabanidae 
the Ottawa National Forest the western end 
the upper peninsula Michigan. 

During this ecological investigation, 252 tabanid 
larvae were collected from 
Forty these larvae were parasitized 
situations ether than bogs 
sitism was negligible except 
tabanid larvae were living loose mats dead 
grasses other matted vegetation. 

Parasitized tabanid larvae collected 
May showed obvious external symptoms 
parasitism. The first signs parasitism were 
lethargic condition the larva, formation 
excess liquids within the body cavity, and refusal 


No. 10, Tularemia Project, School 
Resources, University Michigan. This study was 
financed under Research grant E-688 National 
tutes Health. This investigation was under the 
general direction Dr. Graham, Principal Inves- 
tigator, Tularemia Project. The writer indebted 
Mr. Curtis Sabrosky for identification the species and 
for reviewing the manuscript. Accepted for 
May 23, 1958. 
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most frequent host being 
Parasitic larvae developed tabanids over the winter, 
presumably from eggs laid the fall; and the hosts were 
killed the following spring, when the parasites emerged. 


feed. thereafter the larva 
this time, the entire body contents the tabanid, 
except the had been 
one parasite was found any 
individual. The full grown parasitic 
tabanivora filled two-thirds the body eavity 
the parasitized tabanid larva. 
larva was almost constant motion. Peristaltoid 
movements were clearly evident the muscula- 
ture the parasite and moved from end 
minute intervals. 

the present investigation was found that 
the pupa may formed either inside outside 
the parasitized tabanid. usual procedure 
was for the larva tabanivora pierce the 
skin the tabanid the region and emerge 
before forming the pupa. The puparium was 
formed inside the fast larval skin other 
muscoid Diptera. period pupation was 

Oviposition was not observed 
nature. However, the nature the 
sphagnum which the parasitized larvae were 
found supports the that the adult parasite 
may actively seek out the host larva and oviposit 
upon it. Since parasitized larvae were 
before the spring thaw, believed that this 
parasitic species probably. passes the winter 
small larva inside the tabanid host. Evidently 
this parasitism did not affect the growing tabanid 
since the size range parasitized 
parasitized tabanid larvae was the same. 
few dead larvae were found the 
two these had been parasitized and the 
sites had emerged before they were found. 

the larvae most the parasitized 
were Hybomitra trepida however, 
two other species were parasitized, 
well one larva. 
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Phorostoma tabanivora 


LARVA 
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widest the level the 


toward each end, 


Eleven segmented, segmental 


Mouthhooks 
The anterior spiracles (fig. black, 
ellipsoid, faintly four-lobed, arising between seg- 
ene and two; covered with small, light 
brown, oval, raised areas. Posterior .spiracles 


(tig. -D) black, elevated, 
Spiracular plates irregularly D-shaped, ventral 
border horizontal axis segment. 


Spiracular openings medianly 
the segment. Opening slit-like and covered 
fleshy upper lip. 


taken from 
County, Michigan, 


\ 
e 


A Lateral aspect of larva B 
ef larva D 


reared adulthood. This larva, along with 
the and mounted mouth- hooks, now 
the U.S. National Museum. 


ADULT FEMALE 

length one-third longer than lateral width, from 
twice width eve, dark brown the 
gray lateral margins. Ocelli three, 
located prominent tubercle the vertex. 
Ocellars, one pair the ocellar triangle, 
pairs frontals eight number; four pairs 
fronto-orbitals. Antennae black, 


times the length the second 
Oral vibrissae strong 
Genae silvery-grav 


and several secondary setae. 


Mouth hooks dorsal aspect, 


stained with about 

‘Thorax black with silvery grav 
sum thorax with four 
stripes. Humeral notopleurals 
alars lateral scutellars apioseutellars dis- 
ptero- 
pleural bristles sternopleural and 
hypopleural bristles 

Wings normal, 
mid-tibiae with two posterior bristles 
anterior row bristles. hind tibia with one 
anterior bristle and rows 
bristles. Halteres darkened apically. 

Abdomen black, thinly gravish with 
numerous setae, those the posterior margin 
the fourth abdominal segment and 


Legs Dlack, Toree an@ 


Lateral aspect the female 
like. Posterior border abdominal seg- 
ment and ovipositor red 
Gogebie County, 
Described from females from Iron, Gogebic, 
and Houghton Counties, 
the National Museum, ether females the 
the author. 


Michigan, July 
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EFFECTS DDT THE BLOOD TENEBRIO MOLITOR 


Department Biology. Fordham 


ABSTRACT 


Biochemical determinations the blood the meal 
worm, Tenebrio molitor, show. that exposure DDT 
resulted change protein nitrogen, percent 
increase non-protein nitrogen, percent increase 


reducing compounds, and percent increase amine. 


nitrogen. Chromatographic determination showed 
comparable percent increase the amine nitrogen. 
Eighteen amino compounds were separated and identi 
fied chromatographically with phenol butanol-acetic 
acid, collidine and lutidine solvents. They are 


The cause death resulting from the 
tion DDT insects not clearly understood, 
even though there are indications that may 
interference with enzyme systems starvation, 
The work Buck and Keister (1949) indicates 
that DDT might interfere with enzyme 
needed for the utilization Sacktor and 
Bodenstein (1952), Morrison and Brown (1954), 
and Ludwig, Barsa and Cali (1955) showed that 
chrome oxidase. Johnston (1951) showed that 
DDT inhibits the succinic system the 
while Pant and Dahm (1957) reported 
inhibition succinic dehydrogenase and 
stimulation glycolysis. Sacklin, Terriere and 
Remmert (1955) stated that inhibits the oxida- 
tion citric acid intermediates and 
tive phosphorylation, while 
Fukami (1956) found such change. 

Ludwig and Bartolotta (1953) showed that 
the Japanese beetle, japonica, the 
which occur the blood the larva after 
exposure DDT are very similar 
reported Ludwig and Wugmeister (1953) 
this insect following four weeks starvation. 
They include increase non-protein and 
amino nitrogen and reducing 
Po-Chedley (1956), using larvae the Oriental 
beetlt, Anomala orientalis, showed increase 
amino nitrogen the blood from 179 the 
normal 320 mg. percent others starved 
weeks. also showed increase most 
the amino compounds the bleod during 
tion. The present experiments were undertaken 
determine the changes that might occur the 
composition the blood the mealworm 
result exposure DDT and compare them 


dissertation submitted partial fulfillment 
the requirements for the degree Doctor Phi 
losophy Fordham University. The author wishes 
express his gratitude Dr. Daniel Ludwig, whose 
suggestion and under whose direction this investigation 
was conducted. Accepted for publication May 1958. 
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alanine, aspartic acid, evsteine, 
histidine, isoleucine, lysine, methionine, 
phenylalanine, proline, serine, taurine, threo 
tyrosine and valine. Most the compounds 
increased result DDT poisoning, but norleucine. 
and taurine decreased.. Since changes obtained the 


insects due starvation and DDT poisoning 


are similar, likely that the starvation which follows 
DDT the eause death the insect. 


with those obtained during: 


AND METHODS 
Mealworm larvae were obtained 
kept room temperature (approximately 25° 
They were etherized for minutes prevent 
blood The fore-legs the 
were cut and the elear transparent blood 


was used for each determination. The larvae 
were poisoned ‘by allowing them for 
minutes piece filter paper moistened with 
percent DDT peanut oil. The lived 
approximately days and bleod was taken 
days following 
non-protein nitrogen were made the 
reducing compounds was determined according 
the procedure Hagedorn and Jensen 
Hawk, Oser and Summerson (1951). 
Measurements the amine acid nitrogen were 
made according the method Frame, 
and Wilhelmi separation and idents- 
fication the free amino acids the blood were 
accomplished paper partition chromatography 
For quantitative work, the method McFarrer 
and Mills (1952) was adopted. 
used were phenol (unbuffered and buffered 
values 6.2 and 12), butanol-acetic acid-water 
buffered 8.4, and lutidine (both 
unbuffered). Whatman No. filter paper was 
used for ehromatographic work. 
developed spraying the paper with 
except for proline, where was 


OBSERVATIONS AND RESULTS 
The results the biochemical determinations 
the blood the normal and poisoned larvae 
are shown table Protein nitrogen values 
the blood the normal and DDT poisoned 
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Vable the compesitien the bleed during DDT 
Protein Total Reducing Amino 
“nitrogen nitrogen nitrogen nitroger 
Normal larvae 
Number of tests 4 | 4 4 12 Tt 
porsor ed Tatvae 
Number of tes 12 
larvae were and 904 mg. pereent, respectively, potsoning, the exceptions being and 
showing insignificant increase where decreases were obtained. The 
for non-protein mitrogen were 422 and 632, mg. percent for norma ind 204.6 
for reducing compounds for poisoned Pois ming the larvac 
103 and 196, increase percent; and for resulted increase 60.3 percent 
percent. 
ehange as result ef exposure te DDG rye . a: 
are very Ludwig (1950) 
tein results were reported 
histidine 11.5 DDT. Buck and Keister (1949) found 
rseleucine O38 7.3 1a 16 UCK found t 1at 

‘ 4 » . - 
norleucine 16.5 Ludwig (1946) showed that the time death 
phenylalanine Prace Trace Trace Trace due toe pe Ine J larvae 
proline had used 85.5 percent the original supply 

threonine Prace Trace Trace Trace 1954) ne th his 
Tota! 

ing exposure DDT than during starvation. 
Ludwig (1946) also observed that much larger 


percentage fat remained the the 


amine compounds were separated and 
paper partition chromatography 
the blood normal mealworm are 
shown table together with the changes which 
following exposure Each 
figure average least six determinations. 
Most them increased result DDT 


time death due DDT than following 
plete Therefore Ludwig 
lotta (1953) suggested that DDT might interfere 
with enzyme system needed for utilization 
According these authors, the inability 
use this large percentage fat might explain the 


. 
Pot 
. 


greater use carbohydrate energy 
following exposure DDT. 

The results the present investigations the 
effects DDT for the blood the mealworm 
show changes similar those reported Ludwig 
and Bartolotta (1953) for the blood the 
Japanese beetle following exposure DDT, 
changes occurring the individual amino 
acids insect blood following exposure DDT 
are also very similar those occurring during 
starvation. the Oriental beetle, Anomala 
1956), and the mealworm following exposure 
DDT (present experiment), great increases 
amino nitrogen were obtained for alanine, aspartic 
acid, glutamic acid, histidine, methionine, proline, 
serine and valine. Increases both eases were 
also observed for glycine, isoleucine and lysine. 
The only exception was taurine which increased 
slightly the Oriental beetle during starvation 
and decreased the mealworm result 
exposure DDT. Therefore appears that 
starvation which follows DDT poisoning the 
cause death. The recent work Beard (1957 
and personal communication, 1958) the 
effects DDT larvae the bee moth, 
leria mellonella, this conclusion. 
states that the normal course toxication, the 
insect may die physical exhaustion due 
hyperactivity which DDT poisoning. 
Beard also reported that prompt and complete 
recovery from the effects DDT was obtained 
some larvae when energy substrates energy 
rich substances were administered. 
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THE MELON LEAF MINER, LIRIOMYZA PICTELLA (THOMSON) 


ABSTRACT 


tly, widespread lower elevations 
great damage various agricultural crops the 
San Joaquin principally the mining the 
larvae within the leaves but also through the punctures 
made females for feeding and oviposition. appears 
overwinter pupae the soil and host plant debris 
Adults appear April and peak populations, August. 
may extremely large. Under greenhouse 
adults emerge from pupation during morning hours, with 
about more numerous than males. Mating 
usually within hours, and begt 
hours after mating. Eggs are usually faid 
the mornings and are placed the upper surface the 
host leaf Fertile eggs per female in constant assoecta 
tion with males averaged (range, 1425), 
wing 35 to 40 per day after a few days, remaining at that 
level for week more, then declining per 
at the end ef 80 days. Adults feed largely en exudatien 


STUDIES 

The melon leaf miner, 
probably the most and 
become tmportant within the 
alfalfa, and other the 
eultural areas the state. apparently 
species. Damage the mining 
the larvae within the leaf the 
and oviposition habits the female. 

The leaf miner reduced relatively 
hymenopterous parasites (Michelbacher 
1952, and However, under favor- 
able environmental the population 
pictella may reach extremely high numbers. 
There some evidence that the widespread use 
DDT has been responsible for the increase 
this insect and other 
Apparently, the use DDT has had adverse 
effect upon certain natural enemies (Maveux and 
Wene, 1950; Wene, 1953 and 1955: Hills and 
Tavlor, 1951 and Michelbacher 
1953 and 1955). 

The literature which concerns 


dissertation submitted the Graduate 
Division the University California Berkeley 
partial satisfaction the requirements for the degree 
Doctor Philosophy. Accepted for 
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Entomology and University California, 


Berkeley. 


from the plant made the female 
with their bout five-sixt wounds 
being used ently for feedi: the othe¢ position 
Adults fespe ilso feed 
on natural ex idult life 
; ale o 45 of 
males, 42 davs 
from males, 

es as thev feed, 
leaves. Mature 
mm. These 

usually between 

host plant. but 


burrow 


first that dealt with this 
species that Lange (1949), which 
Frost. Lange reported that the caused 


economic damage alfalfa. beans, melons, and 


tomatoes the San Joaquin and Sacramento 


first investigations 
Michelbacher ef af. (19513 referred to 


observed that was responsible for economic 


damage several melons the 
and northern sections the San Joaquin 
California. later paper, Michel- 
bacher al. (1952) the destructive- 
the pest and field observations 
dealing with its and More 

(1955) reviewed the 


and reported 


recently Michelbacher 
literature coneern 
the economic aspects the problem. 


the melon leaf were 
for the purpose gaming 
the factors responsible its mse 


the are presented thts paper. 


economic 


TAXONOMY 

The genus was erected 
Mik for the species Mik, 
which has basal segment the female ovi- 
positor nearly the abdomen. 
addition having this morphological 
the species the 
homogeneous group, with practically the same 
structure and celoration the species 
(Frick, 1952). 


ese 


. 
4 
a mest of theen drop to the ground and HE in a few 
id centimeters Pupation requires 20 to 30 minutes, the 
final molt forming the puparium which averages 
8 of the pupal stage was % davs (range ¢ to U8 
¥ 
Vallevs California during the tall 1948. The 
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combination. The synonomy the species 

follows: 

Agromyza pictella (Thomson), 1868 Dipt. Freg. Eugen. 
Resa, (2) 6(12): 609. 

Pan-Pacific Ent. 25: 91. 

Liriomyza sp.: Michelbacher al., 1949, Jour. Econ. 
Ent., 42: 666; Michelbacher al., 1955, Univ. Calif. 
Agric. Expt. Sta. Bull. 749: (figs. mined leaves). 

Liriomyza subpusilla Frost p.: 
1951, Jour. Econ. Ent., 44: 390 (fig. mined melon 
leaf); Michelbacher 1952, 45: 470. 


The holotype male, collected California, 
deposited the Riksmuseum, 
Stockholm, Sweden. Other specimens this 
species, including males and females, were 
reared from infested cantaloupe leaves collected 
Oro Loma, California, Frick 1948. 
These are deposited the collections the 
California Insect Survey, California Academy 
Sciences, National Museum, State College 
Washington, Zoologische Museum Berlin, 
1957). 


DISTRIBUTION 
Because the insufficient knowledge the 
Liriomyza complex difficult some instances 
give the exact distribution the species. 
This certainly appears the case with 


pictella. the present time the only accurate. 


distribution record that given Frick 
who recorded from the following localities: 
Yuba City and Robbins Sutter County; 
Marysvilie Yuba County; Vernalis San 
Joaquin County; Patterson, Wesley and Crows 
Landing Stanislaus County; Dos Palos 
Merced County; Oro Loma Fresno County; 
Berkeley Alameda County; Mountain View, 
Sunnyvale, and Meridian Santa Clara County; 
Laurel, Aptos and Santa Cruz Santa Cruz 
County; Salinas Monterey County; Santa Ana 
Orange County; and Indio Riverside County. 
This distributional record suggests that 


has wide general distribution throughout 


California, particularly the lower elevations. 
The full extent the distribution the species 


will difficult ascertain because its 


larity closely related species. 


METHODS AND MATERIALS 


stock culture melon leaf miners was 
started the greenhouse July, 1954, from 
infested Cranshaw melon leaves collected 
Patterson, California. These were placed 
large redwood-framed cage, 214 feet, and 
covered with lawn cloth. The cage was provided 
with cloth sleeve the front and had slatted 
redwood floor. The leaf miner completed its 
Persian melon plants provided hosts. 

was determined through experimentation 


that the Henderson bush variety lima bean plant 


was ideal experimental host for the melon leaf 
miner. was therefore used all subsequent 


studies. Fresh plants this 


provided for the stock cultures the old ones 
approached defoliation. When the adults reached 
extremely high populations the 
removed with vacuum device. 

All the flies used the investigations were 
from single fertilized female 


Life history and ecological studies were 
out the Berkeley campus the University 
California section greenhouse having 


southeast exposure. The room 
heated and the thermostat was set 


throughout the investigation. The temperature 
and relative humidity were recorded continuously 
the room the same level 
experimental plants and cages. The temperature 
ranged from 14.4° 37.2°C. with average 
25.5° the relative humidity ranged from 
22% 54% with average All 
plants used during the experiments were grown 


and maintained this room under 


possible cultural conditions. 

Cylindrical oviposition cages, inches, 
were constructed from sheets cellulose acetate. 
The tops were covered with lawn cloth and 
secured the rim the lid half-hallon 
ice cream carton, which had been cut off 
height inch. Two holes were 
into each side the 
inches from the bottom. These were covered 


with lawn cloth provide ventilation. 
diameter was cut into the center the 


side the and fitted with cork stopper. 
This opening was used for the introduction 
syringe for watering the plant, introduce 
adults into the cage. 

biological investigations conducted under green- 
house conditions involving living plants. When 
was necessary replace plant, the oviposition 
was placed directly beneath light. The 
positively phototactic adults flew the top 
the cage when the plant was disturbed when 


air was blown into the cage. cage was 
removed from the bottom section 


over folded square cloth. The old plant was 
exchanged for and the cage replaced 
into the bottom section. This entire operation 
had performed quickly and smoothly 
keep the adults from escaping. 

Two-dram, patent-lipped vials were utilized 
mature larvae and pupae. 

Adults used mating, longevity, and ovi- 
position tests were taken they emerged from 
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Oatman and Michelbacher: 


individual 2-dram vials and placed directly inte 


the oviposition cages without unnecessary 


dling. This was accomplished inserting the 
end the vial into the diameter opening 
and tapping the bottom the vial until the fly 
flew into the Each cage was examined 
daily for dead adults, which were removed, sexed, 
and recorded. 
Mature larvae and pupae were obtained for 
the various tests placing the 
Folded paper toweling was placed beneath and 


Imm, 


The Melon Leaf Miner 


DESCRIPTION STAGES 

ellipsoidal, with thin, transparent chorion which 
devoid surface sculpturing (figure 2). 
averages 0.23 0.13 mm. (table 

and typically maggot-like. The anterior end 
tapers and the posterior end truncate (figure 1). 
The average size mature third instar larva 
2.24 0.55 mm. (table The first-instar 
larva hyaline when newly emerged, soon 
becoming green commences feeding 


Fic. stages the melon miner, pictella 
(A) egg; (B) first instar larva; (C) second instar larva; (D) third instar (mature) 
(E) pupa; (F) black sclerotized mouth-hooks third instar larva 


the potted plants provide pupating 


sites for the emerging larvae. The mature 
larvae pupae were collected early each morning 
with camel-hair brush. 

Seasonal activities the melon leaf miner 
were followed under field conditions several 
locations near Patterson and California, 
during 1954 and 1955. 


upon the leaf tissue. The second instar 
light whereas the third-instar 
larva becomes richer vellow-green, with most 
the color the anterior portion. The 
dark green chlorophyll-like matter the intes- 
tines clearly visible this 

The body the larva consists head region, 
three thoracic, and eight abdominal segments. 
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There anal opening ventrally the last 
abdominal segment and oral opening 
the head region. The teeth the black 
sclerotized mandibles, mouth hooks, extend 
into the oral opening. The mandibles are 
the base and appear work together 
unit. There are two well-developed teeth 
each mandible, but because 
offset, there appear four teeth lateral 
view (figure mouth hooks are clearly 
visible all instars. larva possesses bands 
minute cuticular processes relative the areas 
segmentation, being strong some and weak 
others. The first-instar larva apparently has 
posterior spiracles, whereas the second and 
third instars have posterior pair spiracles 
situated dorsally the eighth (last) abdominal 
segment and smaller, anterior pair located 
dorsally the prothorax (figure 1). 


larva, pupa, and wing length adult male and 
female Liriomyza pictella (Thomson 


Width Length 
otage* 
Range Average Range Average 
Mature 
Larvae 0.55 0.17-0.26 2.24 
Adult 
(male 
wing) 
Adult 
(female 


Pupa.—The third-instar larval skin forms the 
puparium, which the pupal stage formed. 
The average 0.73 mm. 1.49 mm. 
(table 1). first the puparium rich golden- 
color turning darker reddish-brown 
transformation the adult takes place. The 
puparium (figure distinctly segmented, sub- 
cylindrical, with lateral sides subparallel and 
tapering rather sharply the ends, flattened 
ventrally and arched dorsally. The mouth 
hooks, spiracles, and cuticular 
clearly visible. After the adult emerges, the 
empty puparium light amber, rather brittle 
structure, with torn dorsal lid-like section left 
hanging open the anterior end. 
soft, pliable sac, which enveloped the developing 
adult, left inside the puparium. The posterior 
end this sac has crumbly, milky-white cap. 

Adult.—The two sexes are distinguished visibly, 
the female being larger and more robust than the 
male (figure 2). Further, the female’s terminal 
abdominal segment exterds into black, tele- 
scoped, ovipositor-like organ. The ventral ab- 
dominal segments the female are shaded with 


black, those the male are black, 
with dark-brown, button-like terminalia 
length the female wing along its longitudinal 
axis 1.56 whereas that the male 
1.30 mm. (table 1). 

The living adult shiny vellow 
The head vellow except for the ocellar triangle 
and the back ‘of the head, which are black; eves 
magenta-red. The dorsum the 
blue-black with the sides orange vellow, patterned 
black; scutellum halteres 
Legs with black femora 
streaks black; tibiae and black. Wings 
Abdomen blue-black dorsum with 


gravid female; (B) male; female. 


very narrow bands vellow posterior margins 
female translucent light-vellow, whereas that 
the male pale 


SEASONAL POPULATION PRENDS 
The seasonal field population trends 
pictella were followed the Patterson area the 
San Joaquin Valley California during 1954 
and 1955. Surveys were conducted 
2-week intervals throughout the growing season. 
The populations were detected 
season observing mining larvae the 


{ 
4 
¥ 
J 
. 
| 
. 
5 


Oatman and Michelbacher: The Melon Leaf Miner 


and the first true the 
plants. The population level was determined 
taking random samples consisting 
leaves from the center the plants, from each 
the several fields under observation. The 
samples were placed parasite emergence 
the After month, the emerged 
melon miners parasites were 
method, random samples leaves were taken 
10-day intervals from different fields and 
from several varicties melons, during July and 
August, examined the 
for the presence unparasitized and para- 
leaf miner larvae. 

All available evidence that the melon 
miner everwinters the pupal stage 
the soil and under the debris the host plant. 
Webster and Parks reported that 
manner. The adult probably begins emerge 
around the first April Miners were detected 
the Patterson area the leaves wild sun- 

produced ten pictella females 


bean plants various intervals under 
greenhouse ae 


Number 


Total 
tertile | Non-tertile 

35.2 73 261.3 303 08 


flower, alfalfa, and the 
the varieties melon the middle 
April 

Populatiens the miner remained 
low level through April and increasing 
the point where they were readily observed 
alfalfa, bean, and melon fields the 
first week The continued 
through June, and early large 
populations were present most the cultivated 
and wild hosts. The trend continued upward 
until peak was reached around the middle 
August. 

The normal trend the melon miner 
population during the height the growing 
season was somewhat obscured the use 
insecticides throughout the area. 

The population varies considerably from host 
host, field field, and even within areas 
the same field. The numbers 
within field may reach highly destruc- 
tive levels area, while 


heaviest the plants along the edge 
the fields. This seems true 
where fields are bordered with trees buildings. 
The reasons for this are net known. 
possibly due the fact that the adult leaf 
miner reluctant leave its host. 
Within the field the adults can disperse any 
direction, but the edge the field, because 
their close relationship with the have 
The melon leaf miner often reaches destructive 


levels during Julv and August. When this occurs, 


primarily the mining the larvae, and 


Fie 
ictella 
Her 


secondarily, the feeding and punce 


tures ot the , fem: iles. 
eultural plants may affected (figure 

The population level decreases from 
the middle September. Several factors which 
bring this about 
shorter and The 
probably responsible for inducing the 
miner inte winter diapause. 

wintering pupae are The remainder 
suffer high mortality beeause winter 
weather and practices such plowing 
and 


Several 
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LIFE HISTORY. STUDIES UNDER 
GREENHOUSE CONDITIONS 
Adult 

Emergence.—The adults pictella emerge 
from the puparia breaking through the dorsal 
anterior end with the aid the ptilinum. During 
this process the ptilinum alternately inflated 
and deflated with air. When deflated, the air 
and body liquids are forced back into the 
domen, causing the posterior push against the 
end and sides the puparium. this manner 
the head, followed the thorax, extended 
from the puparium. The front legs are withe 
drawn next, and, when freed, are used against 
the surface aid freeing the other pairs. 
times the adult may have considerable difficulty 
freeing the long legs, and especially the last two 
pairs, from the inner membraneous sac. The 
entire process emergence may require only 
minutes, but may take hour more 
difficulty encountered. Some adults die before 
completing the emergence process. 


The results recorded observations including 
433 males and 456 females revealed that the sex 
ratio males females, reared bean, was 
1.0:1.05. ratio was obtained where 
flies were reared alfalfa and There was 
apparently differentiation between the sexes 
which emerged first. 

various periods during the day 
the adults were observed for 
These observations were made the series 
longevity 

During copulation, the male assumes position 
from behind and astride the female’s abdomen 
approximately 45° angle above her The 
first two pairs the male’s legs 
abdomen the female, while the hind legs rest 
the leaf. The female stands quietly with her 
wings slightly spread horizontal plane. The 
wings the male are folded the normal 
resting position, their tips touching 
The male’s abdomen brought forward and 


TABLE 3.—Number fertile eggs and longevity female pictella 
(Thomson) when subjected males for varying periods time under 


Number 
Females Time Assoc. 
per Test with Male Range 
constant 35-53 
23-57 
days 17-47 


*Plants changed daily. 


Longevity Days 


greenhouse 


Number Fertile Eggs 


Average Range Average 
42.3 130-1425 717.3 
227-1014 
324— 


range 17.2°-36.7° C.; average 26.5°C.: relative humidity range 24% 


57%; average 40.5%. 
removed after days and then 
for period days. 

When free from the puparium, the positively 
phototactic adults are active and crawl the 
sides the container towards the light. Here 
they remain quiescent they 
wings and bodies. The wings are usually fully 
expanded within minutes and the body 
fully sclerotized and colored after hour. Females 
usually emerged from the larger puparia. 

The adult melon leaf miner begins emerging 
trom the puparium the early daylight hours. 
Experiments involving 678 individuals revealed 
that the majority emerged before and all 
but emerged before noon. These emerged 
experiment, 198 emerging adults were checked 
every half hour. Emergence began early 
6:30 m., gradually increased numbers 
until 7:30 8:00 and decreased from then 
until noon. noon 195 individuals had issued 
and the remaining three emerged 

The sex the adults was recorded they 
emerged puparia various experiments. 


days later each given males 


downward connect his copulatory with 
those the female. This position maintained 
throughout copulation. 

Adults were seen mating within hours after 
emergence, but usually mating did not occur 
until the following day. Pairs. 
after emergence, and one instance mating 
occurred after days. Mating was observed 
take place various times between and 
but generally occurred during the morning 
hours. One pair adults mated consecutive 
days, and another pair was mating 
separate occasions within the same 
another pair was observed copulation 10° 
different times over period Generally 
the adults were copulation from 
minutes hour, but several occasions the 
period extended and hours. Females 


which were isolated for period weeks were 
capable producing fertile eggs within 
hours after being exposed males. 

replicated experiment was conducted 
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which males were placed with females 
bean plant. After week the females 
were removed and placed singly fresh bean 
plants. When the plants were examined days 
later for eggs and mining larvae was found that 
the females were laying fertile eggs. 
These results show that male 
mating with and fertilizing several females. 
Feeding and adults are closely 
dependent upon the host plant, particularly the 
female which makes the feeding and oviposition 
punctures. These are generally produced the 
upper surface the leaves. When ready 
make feeding puncture, the female selects 
suitable spot and brings the end her abdomen 
forward and downward until the end the 
posterior segment touching the 
With several thrusting motions her body, the 
penetrates the leaf. Within the 
this organ spreads out horizontally into flat 
which thrust straight back, 
beneath the leaf surface, with each twisting 
turn the abdomen. The then 


Longevity adult pictella when 
kept together bean plants 
greenhouse 


Number per test Longevity Davs 


Female 
. Male Female 
Range Average 
25-45 35.9 25-55 


*Temperature range average 27.2° 
humidity range average 40.8% 


quickly withdrawn. feeding wound 
circular and measures approximately mm. 
diameter. 

The oviposition puncture made practically 
the same manner the ones for feeding. Webster 


Parks (1913) noted this their study 


closely related Liriomyza. The 
after selecting suitable area, stands for 
moment making several forward and backward 
pumping motions, using her entire body. The 
then inserted the leaf described 
above, except that thrust straight backward 
only once, then withdrawn slightly and held 
that position while again making several pumping 
motions with the abdomen. The egg then 
quickly expelled and the withdrawn. 
The eggs are deposited just beneath the leaf 


surface, third their length from the puncture. 
Tilden (1950) reported similar observations 
pusilla (Meigen) Baccharis pilularis DC. The 
leaf surface slightly raised the site of.the 
egg and visible when examined with 


and Michelbacher: 
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magnification. The oblong eviposition puncture 
measures approximately 0.35 0.18 mm. 

The female, after producing either feeding 
the wound and feeds upon the exudation. 
ing punctures may either scattered 
centrated one general area, while the eggs are 
deposited more random ever the 

The male feeds primarily upon natural 
tions from the axils the leaves, but will feed 
upon the wounds produced the female’s 
feeding and punctures. The female 
also feeds upon the natural plant exudations, but 
usually only during old age most her life 
spent making feeding and punctures 
from which she obtains nourishment. 

The feeding punctures mast 
numerous along the tips and margins the 
first true leaves but are also sparsely scattered 
over the surface the later 
Under high population pressures. the feeding 
punctures become very numerous on the vounget 
trifoliate leaves, and more eggs are alse laid there 
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Lirtomy tella females 


The numerous feeding punctures affect 
the normal activity the plant 
and eventually kill the cells, which later 
give the appearance white, depressions 
the leaves (figure and Ranney 
(1954) that feeding and egg punctures 
seedling pepper plants Southern 
caused severe stunting and killing many plant 
The feeding and oviposition punctures were 
produced almost during the 
hours. This was established through several 
experiments, each replicated six times. The 
data showed that practically all the feeding 
and oviposition punctures produced between 
p.m. Almost twice manv fertile 
eggs were laid between and than 
there were between p.m. The number 
feeding punctures produced was approximately 
the same the morning the afternoon hours. 
experiment was conducted which the 
total number both fertile and non-fertile egg 
punctures and feeding punctures were recorded 
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intervals throughout several and 
longevity studies. The bean plants were replaced 


daily provide sufficient space for feeding and 


between the mining larvae. The results, shown 
table indicate that the female starts 
ducing large numbers feeding punctures and 
fertile egg punctures withtn very 
after emerging and mating. The average ratic 
feeding punctures oviposition punctures was 
approximately, The was about 4:1 
after days, increased 6:1 and days, 
then decreased 5:1 the end the 
The number feeding punctures steadily 
increased the third week, then’ gradually 
decreased, and the number fertile eggs steadily 
decreased after the first days. The 
fertile eggs non-fertile eggs was 3:1 
and days and then steadily decreased 
ratio 1:3 towards the end the 
life span. Wolfenbarger (1947), his studies 
noted that less than one the eviposition 
punctures contained eggs. 


5.—Size mouth hooks the different instar 


Length 


Instar 
Minimum Maximum Average 
First 0 07 0.10 
Second 0.13 017 O15 


‘Mouth hooks individuals each instar 
measured along longitudinal axis. 


Females paired with males emergence, 
mated, and were laying fertile eggs within 
hours. few instances fertile eggs were laid 
within hours. Figure shows the average 
number fertile eggs laid daily fertilized 
females which were constant association with 
the males bean plants changed daily. The 
average daily fertile egg deposition rose quickly 
there for days, slowly but steadily declined 
per day days, and none days. 
Twenty-one the females were still laying 
fertile eggs weeks emergence, ten were 
ovipositing after weeks, five weeks, and 
one after days. 

Non-fertilized females laid hundreds une 
fertilized eggs the leaf tissue the bean plants 
the usual manner. The development the 
ovaries, egg laying, and other responses appeared 
the same those fertilized females. 
some cases mated females did not lay fertile eggs. 
few did not produce either feeding oviposition 
punctures and fed only upon natural plant 
exudations. 


Oviposition studies were 
with the longevity experiments. The 
mental design explained the following 
longevity. experiments using 
fertilized females which were constant 
tion with males, and where the host plant was 
daily, the females laid average 


and 658 eggs experiments 


This was twice many eggs were 
females which were permitted with 
the male for the first week The 
number fertile eggs single female 
association with males was and 
the smallest the males were removed 
after one week, the largest number produced 
female was eggs and the smallest 

Table alse gives the results experiment 
the males were removed 
females after hours and newly 
emerged males re-introduced weeks 
females, after almost entirely ceasing 
production, began fertile eggs again. 
This procedure raised the average number 
eggs per female 497 average 
337 eggs where the males were permanently 
removed after week’s contact with the females. 
This suggests that repeated mating 
for maximum fertile egg production. 

series experiments were 
signed determine the life span the adults 
under various Bean 
utilized hosts and were replaced 
plants maintain adequate feeding 
Plants used tests unfertilized 
were weekly, but were ehanged 
when fertilized females were studied. The 
were daily for dead adults. 

Several experiments were during 
adults were placed 
immediately after four these 
studies the males and were constant 
association until their death. fifth, the 


males were removed after hours 


with the females, then weeks new 
males were added for period. The 
results obtained are given tables and 
may from these data that the 
females’ average life span was 
longer than that the males. There was some 
indication that females lived longest when thev 
were constant with males. 
life span the females ranged from 
days, with average 42.6 days, and that for 
the males ranged from days, with 
average days. 

Newly adults were 
separate longevity eages according sex. 
Under these conditions the life span the 
unmated female averaged 36.5 days, days 
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longer than that the The span There are three and three larval 
these females averaged days than that the molts eceur the mine, the third 
fertilized females association with when the puparium formed. The only remain- 
The male life span was net ing evidence the first two molts the preset 
Aged females spent more time the lower the molted black sclerotized mouth hoo 
surfaces the leaves, produced few feeding within the mine. The mouth hooks 
punctures, and apparently were more larva are 
upon plant exudations for food. They anterior end the 
sometimes found hanging their Larval the mines 
from the lower surface leaf. Usually, peristaltic larvae increase size, 
before death, the adults were found the their dorsal and. ventral sides the top 
the host plant where exhibited weak bottom the mines, aiding them their 
movements when disturbed. Thev heavily mined leat, the larvae 
ally died within hours. often have move seme distance find green 
leaf tissue. “This was particularly true the 
third-instar larvae. doing they progress 
first instar larvae emerge the manner quickly eating any 
the eggs and immediately begin mine the 
leaves. the larval period spent mature larvae, when ready 
pentine mine formed (figure The mine, near the end. opening 


Lee 
KS 


le 


Lana 


bean leaves under greenhouse 


Number Emerging Between Hours 
Number 
Vest 
average 37.2%. 


gradually from average width was, with few exceptions, the upper surface 
the time the larva reaches full maturity. 
mine appears greenish-white first’ and When the larva three-fourths out 
white. line dark green-black its mine, its head moving about high above 
matter deposited the mine the leaf surface. literally falls out the 
feeds and progresses through the leaf tissue. mine this point and immediately begins 

were examined move toward suitable pupation site. Movement 
determine the average size the the mine essentially the same 
mouth hooks. The data obtained show except for additional rolling motion 
there are sizes for each larval the typical forward movement 
ttable and figure 2). previously described. This usually eauses the 

The larvae mine and their fall from the leaf the ground. Here 
upon many species plants. They tends bury few centimeters 
the tissue between the two surfaces, the soil. this not possible, 
the veins and petiole when under high population beneath some object pupate 
pressures. older larvae are readily observed few pupae may found pupating 
just beneath the leaf surface, slashing the surface the leaves the base 
through the cells with lateral attached the leaf, stem, stalk the 
motion their mouth hooks. This manner emergence and pupation 
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was also noted Tilden (1950) his studies 
pusilla. 

Emergence the larvae pup: ition 
almost entirely during the early daylight hours. 
establish the time emergence the mature 
several days. The data (table show that 714 
larvae out total 735, emerged between 
and noon, the largest number emerging 
larvae which emerged the afternoon emerged 
before 
TABLE and percent mortality stage 


pictella (Thomson) under 
greenhouse 


Number Duration Pupat 


Pupating Stages 
Larvae 
Range Average 
9-11 
50 8-11 96 2.0 
7-10 
9-11 10.0 
25 9-11 10.2 20.0 
50 8-10 6 10.0 
30 8.2 30.0 
50 7-8 2.8 32. 0 
40 &-9 25.0 


range 16.7°-37.8° average 27.3° 
relative humidity range 22%-61%; average 38.6%. 


Pupation.—The larva, when ready pupate: 
secures its posterior end the substrate and 
begins series undulating motions, elevating 
the This motion gradually becomes 
less intense. Meanwhile the dark-green contents 
the intestine are ejected, which aids fastening 
its posterior the surface. the body becomes 
shorter and thicker, slowly falls forward the 
characteristic pupal resting position. This entire 
process requires average minutes. 

Experiments were conducted various times 
throughout the year determine the length 
the pupal period. total 406 mature third- 
instar larvae was placed singly into ventilated 
vials and observed for adult emergence. Under 
greenhouse conditions averaging 27.3°C. and 


the pupal period ranged from 
days, with average days (table 7). 
Mortality the pupae under the conditions the 
experiment ranged from with 
average This was almost twice’ as. 
high the rate obtained 
experiments eonducted under 
for pupation. 
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organs, are described and figured. 


THE MORPHOLOGY AND SYSTEMATICS THE PIESMATIDAE 
WITH KEYS WORLD GENERA 


AND AMERICAN SPECIES' 


DAVIS 


ABSTRACT 


Lygaeidae the tribe Cymini. External 
and the anatomy the male and female reproductive 
Piesma 
species are treated here, species and varieties being 
reduced new synonymy; and alphabetical list 
given the species from the 


group plant- feeding bugs inhabiting the 
temperate and tropical regions both the Old 
and New Worlds. the present writing, 
tnember the family has been recorded from 
East Indies, the West the genera 
and species now described, genera and 
are recognized herein from the Americas 
and genera and species are recorded from the 
Serville the most widely dispersed genus and 
the richest species. represented all 
the continents except Australia, but none 
its species known inhabit both the Eastern 
and the Western Hemispheres. The other 
Miespa Drake and Drake, are listed 
from Chile and Australia, 

The first piesmatid from the Americas was 
described Tingis cinerea Thomas Sav 
27), who stated, United 
was transferred the genus 


Stal (1873: More than 
after Sav, Uhler (1895: 56) 


second American member the 
Agrammodes costatus, new genus and new species, 
from Colorade. Van Duzee (1917: 223) not 
failed recognize costatum brachypterous 
form also wrongly transferred 
Agrammodes the tingid 
Stal (now subfamily 

his taxonomic treatise piesmatids, McAtee 
(1919) discussed the family 
relationships, recognized dimorphism wings, 
described eight new species and one variety, and 
suppressed the genus representing 
merely the brachypterous form valid species 
Piesma. are relegating three the new 
species characterized McAtee into synonymy. 


genus Miespa Drake (1948: 73) was erected 
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Meateella 
are the other genera 
also given the role 


Miespa Drake, with Chilean species, and 
Drake, with species Australia 
the family. brief account 
played twe species transmitting 
diseases of plants, ?. cinereum being a biological carrier 
avoy disease suzar beets North America, and 


for the reception Drake 
331) from Chile. 

Since McAtee published the 
vears ago, other paper 
been written the species. The 
present treatise largely systematic and morpho- 
logic nature, and new species are described 
Comments are also ided upon two members 
the genus one American and the other 
European, which are and vectors 


heets and related 


virus diseases sugar 
crops. 

the gender the name the tvpe genus 
Piesma neuter (Greek pinching 
squeezing, genitive stem piesmat-), the 
spelling the name shou Piesmatidae 
rather than Piesmidae; and the endings 
102), 


course, mindful that Hacker 
(1927: (1942: 123). Grensted 
(1954: and others have written 


Piesmatidae 


the 


MORPHOLOGY 


the most 


Heretofore 
the morphology piesmatic 
(1929), Piesm 
addition, details the stridulatory apparatus 
have been noted Schnetder Maver 
and most recently Leston 
metathoracic scent glands have been studied 
and Pendergrast (1957) has 
described the spermatheca. The male genitalia 
were studied Singh (1925) and 
Pendergast 

Head.—The head piesmatids rather broad 
and short and inserted prothroax 
the eves (figs. porrect Piesma 
but moderately declivent Miespa 
and (fig. The eves are strongly 
convex. Ocelli are present and widely separated 
forms (fig. but poorly de- 
The juga are distinctly produced; being subequal 
the tvlus Mcateella (fig. and Miespa (fig 
and usually greatly surpassing Piesma 


was that of Wille 


(Fieber). 
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(fig. 1). The bucculae are long, fairly wide, 
areolate, and parallel (fig. 1). The labial channel 
formed them open anteriorly (fig. 4). 

The antennae are four-segmented and mod- 
erately long (fig. first Segment short 
and thick, the second long 
the third thin, cylindrical, slightly 
apically, and usually longer than the other 
ments. The last segment The 
antennae are inserted the sides the head. 
slightly below the midline the Between 
the eve and antennal socket there prominent 
antennal tubercle. Miespa and Mcateella this 
tubercle simple (fig. but generally 
bifid Piesma (fig. 1). 

The labium four-segmented and moderately 
long (fig. The first and last segments are 
longest and the third moderately swollen. 

Thorax.—The pronotum transversely 
rectangular; along its lateral margins there are 
laminate extensions termed paranota (fig. 28). 
The convexly elevated posteriorly and 
usually bi-or tricarinate. Calli are present, but 
pronotal collar lacking. The scutellum 
moderately small and exposed. 

the ventrolateral surface the thorax 
tinct propleural and mesopleural sutures may 
distinguished (fig. 4). the dorsal end 
the propleural suture there invagination 
the body wall forming distinctive feature 
piesmatids designated herein the propleural 
cavity (fig. PpC). its base this cavity 
fused inner surface the pronotum and 
appears form supporting structure for the 
origin the prothoracic leg muscles. This 
structure peculiar and known 
Piesmatidae. 

The procoxal cavities are open 4). 
shallow labial channel extends posteriorly between 
the coxal cavities. Piesma and Mcateella there 
are distinct ridges along the channel -the 
anterior part the pre- and the mesothorax. 
Miespa these ridges are present only the 
prothorax. 

the mesopleuron Piesma and Mcateella 
there process tubercle the dorsal end 
the metapleural suture. Piesma 
usually small and variable 
Mcateella the mesopleural process quite 
prominent and always bifid (fig. 4). This process 
not present Miespa. 

The pronotum and most the pleural regions 
are coarsely punctate. Midventrally and 
the anterior lateral surfaces the mesopleuron 
where the flight muscles are attached, the surface 
finely granular. 

Legs.—The legs lack spines and teeth. The 
femora are never swollen and the coxa are the 
rotatory type. The tarsi are two-segmented and 
pseudarolia are present. 

both macropterous and 
brachypterous forms are common while brachyps 
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Regardless their forms, the hemelytra 
pletely cover the abdomen. The leading edge 
the hemelytron extends downward forming 
border, the infracostal hypohemelytral lamina, 
which under the edge the 
the macropterous form the (C1) and 
elaval suture are distinct and 
present (fig. The usually 
several regions which are customarily referred 
the costal area (fig. the 
area (ScA), the area 
hemelytron extends down inte the basal portion 
the membrane forming region known the 
sutural area (SA). The area 
replaces all the membrane but narrow strip 
along the anal margin (fig. All the 
aceous portion the hemelytron piesmatids 
which give the wing finely reticular appearance. 
extend through the membrane, but the membrane 
without elosed (fig. 7). 

the brachypterous form the various areas 
the corium described above are present, and even 
more distinct. The suture absent 
there additional region, the interstitial area, 


areolae, 


between the clavus and the brachial area (fig. 


IsA). The membrane and 
replaced the sutural area. The hemelytra 
these forms not overlap, but only meet along 
midline for almost their entire length. 


EXPLANATION PLATE 
ABBREVIATIONS 

BrA, brachial area; CA, areas 
appendage; Cl, elavus; 
junctiva; eonnexival membrane; Cu, 
CuA, eubital area; EjR, ejaculatory reservoir; Gap, 
gonapophysis; Gop, gonocoxopodite: hamus; IsA, 
Interstitial area; IV, intervanal vein; Ju, jugum; 
lima; media; Mb, membrane hemelytra; 


pygophore; Pm, paramere; propleural Ps, 
Pt, paratergite; radius; sternum; Sa. 
sutural area; ScA, subcostal area; Sg, scent gland 


Sp, spiracle; Sptc, spermathecal SptD, sper 
mathecal duct; SptG, spermathecal gland; tergum, 
Tr, trichobothria; vannal vein: VF, feld; Vs, 


vesiea,. 


Head Piesma 
Fic. 2-3. Head of Miespa reedt. 
Fic. 4.—Venter head and 
splendida with beak and legs removed. 


Meatecila 


Fic.. Hemelytron cinereum. 

Fic. 10.—Dorsum terminal abdominal segments 


Fic. 11.—Hemelytron splendida. 
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Hind terminology used here for 
the venation the hind wings that 
elaborated Leston (1953). The subcosta (Sc) 
absent, and the radius (R) and media (M) 
usually divide distally (figs. hamus 
present Miespa (fig. H), but absent 
Mcateella (fig. and many species 


The cubitus (Cu) distinctly thickened its 


base males, forming part the stridulatory 
apparatus (see below). The 
fold (VF) forked. Between its anterior and 
posterior branches there intervannal 
vein Mcateella and Miespa (figs. IV), but 
usually only single, straight vein 
(fig. 9). The vannal area broad. 
bases the vannal veins are fused 
sclerotized, but distally they are separate and 
markedly divergent (fig. V). The so-called 
jugal lobe rather small and without distinctive 
features. 

Pregenital Abdominal other 
Heteroptera only the tergal portion the first 
segment may distinguished -(fig. 
the male the first tergite especially modified 
function part the stridulatory apparatus 
(fig. 14) and will discussed below. both 
sexes the first and second median tergites are 
fused but the intersegmental membrane present 
between the second and third 
(fig. 17). The remainder 
tergites are fused. Scent gland scars (SG) are 
present the posterior margin the third and 
fourth tergites only. 


Miespa the venter the second segment 


distinguishable but rather narrow (fig. 16, S2). 
Piesma and Mcateella this portion the seg- 
ment modified form rather broad membrane 
between the thorax and abdomen and only small 
ventrolateral sclerites remain (fig. The 
venter the fourth segments fused 
but slight intersegmental membrane present 
between the remaining pregenital segments, 
making possible for the tip the abdomen 
curved down slightly. 

The connexivum distinct dorsally (fig. 
but the ventral connexival suture absent (fig. 
16). The dorsal connexival sclerites are joined 
the median tergites broad convoluted 
membrane (fig. 15, CnxM). This membrane 
allows for considerable dorsoventral expansion 
the abdomen thus taking the place the 
greatly reduced intersegmental membranes (see 
Davis, 1957). 

The first and eighth pairs spiracles are 
absent. Mcateella and the second 
through sixth spiracles are located the dorsal 
connexival plates (fig. seventh spiracles 
are located the posterior lateral margins the 
connexiva. Piesma the second through fifth 
spiracles are similarly located the dorsal con- 
nexival plates and the sixth and seventh are 
tubercles sublateral the connexivum (figs. 
10). 
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Piesma single pair trichobothria are 
present ventrolaterally the fifth 
segments (fig. trichobothria appear 
lacking the other genera. 

Female Genitalia and Genital Segments.—The 
seventh segment completely 
Posteriorly overlaps the eighth segment (figs. 
27, S7) and Miespa extends the end the 
abdomen (fig. 16, The venter the ninth 
segment (paratergites) likewise (figs. 
9), and, along with the venter the 
seventh, encloses the 
the extended, its base passes 
ventrally through the seventh segment and 
assumes the position shown figure 
this position various elements the female 
genitalia may distinguished. base the 
podites (valvifers) (fig. 15, which the 
first gonapophyses (valvulae) (Gap are 
tached short outer rami. -Inner extend 
from the gonapophyses the ninth para- 
tergites. The second gonapophyses (Gap 2), 
those ‘the ninth segment, are united the. 
first the usual tongue-in-groove mechanism 
and are joined together dorsally for most their 
length. They are attached the 
the ninth segment rami. These 
podites are greatly reduced and beneath 
the ninth paratergites. 

The ninth median tergite distinguishable 
(fig. 26, T9) but apparently reduced 
two lateral lobes Piesma (fig. 10, T9) and 
concealed beneath the eighth tergum Miespa 


(fig. tenth segment apparently 
and Miespa but indistinguishable 


Piesma. 
Internally the base the there 
small genital ehamber. Extending dorsally 


EXPLANATION PLATE 
Fic. Phallus cinereum. 
Fic. 14.—Dorsum anterior abdomen male 
showing modifications for stridulation. 
Fic. 15.—Dorsolateral view terminal segments 


extended. 


Fic. 16.—Venter abdomen Miespa 
Fic. 18.—Dorsal aspect right paramere 

Fic. 20.—Phallus 


Fic. 24.—Ventral aspect terminal seg 

Fic. 25.—Dorsal aspect seg 
ments male splendida. 

Fic. 26.—Dorsal aspect terminal abdominal 
ments female splendida. 

27.—Ventral aspect terminal abdominal seg- 
ments female splendida. 
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from its roof long tubular spermatheca (fig. 
This organ consists basal (SptD) and 
very long tubular apical gland (SptG). There 
are annular folds the wall the spermathecal 
chamber and has outer muscularis. The 
terminal gland arranged flat spiral 
Piesma, there being about four whorles 
quadratum but many more cinereum (fig. 21). 
Mcateella and Miespa the terminal gland 
arranged series loops rather than spiral 
(fig. 22). 

Male Genital Segments 
segment the male annuliform, and 
rest and the ninth segment (pygophore) are 
drawn into the seventh segment (fig. 24, Pg). 
this position the eighth segment completely 
concealed Piesma and Mcateella, but ventral 
‘median tergite the seventh segment extends 
posteriorly cover partly the top the 
phore (figs. 23, 25). The pygophore 
bulbous shape characteristic many Heteroptera. 
its dorsal surface ‘bears the proctiger which 
entirely membranous and gives indication 
its segmental compostion. narrow 
tized bridge arches over the anterior dorsal sur- 
face the pygophore. The posterior rim the 
pygophore horizontal and bears 
anteriorly directed tooth. 

rest the parameres lie folded beneath the 
posterior margin the pygophore (fig. 25, Pm). 
Their apices not quite The parameres 
are symmetrical and very simple form. 
are evenly curved, lack processes, and terminate 
slight knob Piesma and Mcateella (fig. 25} 
but are flattened apically (fig. 18). 

Within the pygophore lies the. phallus. 
symmetrical and its base 
sclerite typical heteropterans and known the 
basal plate (fig. 13, BP). There median 
extension from the bridge the basal plate 
the ventral edge the basal plate. The 
tory duct passes through this median extension. 
The remainder the phallus (fig. differen- 
tiated into phallosoma (Ps), conjunctiva (Cj), 
slightly sclerotized tube which encloses the 
junctiva and part the vesica when the phallus 
repose. The conjunctiva reduced and 
simple and bears processes Piesma and 


. . - 
symetrical, conjunctival appendages (fig. 19. 
CJA). The vesica very long, 


sclerotized tube. repose the vesica tightly 
coiled and lies the distal end the phallosoma. 
When the phallus dissected out and placed 
water the vesica frequently uncoils shown 
figure 13. the phallus then placed 
erine the vesica will often coil again. This 
behavior the vesica may provide key 
understanding the copulation 
mafiy Heteroptera with highly coiled vesica. 


seems quite possible that the vestea 
similar manner enters the genital 
and spermatheca. The uncoiling would have 
net effect pushing the apex the forward 
through the spermatheca. 


Within the phallosoma 


the ejaculatory reservoir (fig. 19, 
males the base 


the eubital vein thickened and its undere 
surface bears number fine transverse striae 
(fig. repose this portion the wing 


probably derived from the first abdominal 


gum (fig. 14, Li). This sclerite has been termed 
the lima Leston The wall 
between the first and second 
extends inward forming large phragma which 
thick longitudinal muscles are Ape 
parently the action these muscles moves the 
fused first and second tergites back 
drawing limae across the the 
eubital vein produce sound. 


RELATIONSHIPS: 

There has, the been 
eertainty the phylogenetic position the 
family Piesmatidae. The piesmatids have, 
example, been placed subfamily Lygaeidae 
various authors (see Flor, 1860) and 
family Tingidae others. Reuter (1912) 
them the superfamily Tingoidea. 
Their supposed relationship the tingids has 
been based primarily the two families possesse 
ing two-segmented well dee 
veloped bucculae, and reticular body surface. 

These are all ones that could easily 
and recent years has become 
well established that the Tingidae and Piesmatidae 
are not closely related. The tingids all lack 
ventral trichobothria, have paired 
thecae, have undifferentiated and 
the hind wing have distinct subcostal vein 
and distally fused radius and media. 
trast some piesmatids have ventral 
trichobothria, and all have true 
endophallus differentiated inte 
and vesica, and the hind wing lacks 
vein and the radius and media are separated 
distally. These various 
relate the tingids the Cimicamorpha 
piesmatids the Pentatamorpha (see 
et. al., 1954). 

the families comprising the Pentatamorpha 
the Piesmatidae appear most related the 
Lygaeidae and Berytidae. These three families 


have four-segmented antennae and 
labium, paired ocelli, and four five simple 
veins the hemelytral membrane. 

addition these characters, they have 
similar similar pattern fusion 
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abdominal spiracles. The piesmatids, 
ever, are distinct from the other two families 
they have two rather than three tarsal 
and have propleural cavities, feature that 
sets them apart from all ether families 

matidae, the Cymini have the 
unarmed and not swollen, the 
the lamina well developed and 
the the cavities 
epen, and the nymphal glands the same 
addition the family differences, 
the piesmatids differ from their more 
pronounced and the form 
the The phallus 
appears like that Blissinae (see 


1957). 


Piessides Amvet and Serville $843: 300) (vernaerla: 
name 
Pr smoeid 


2a). 


tribe Tingitides 

and Severin (as subfamily 

1906: Van Duzee 1917: 210. 

Piesmidae Horvath China and 

Miller 1955: 260. 
Piesmatidae Stichel 1926: 102; Hoberlandt 1942: 124. 


Body surfaces densely areolate 


with apex subequal exceeding 
eulae long and moderately labial 


anteriorly and extending onte thorax 


laterally form paranota; propleural 
tarst claws with 
tive areas, laminae 
and with four vetns and Hind 


‘wing without radius and media separate 


al. Ventral suture 
ventral trichobothria sometimes 
Base hind wing and first abdominal tergité 
forming stridulatory apparatus male. Male 
svmmetrical; endosoma differentiated 
inte and vesica. Seventh sternum 
female completely extension 


653 (as subgenus 
The tollowing kevs wer 

the genera of ' 1 

the specie sin the 

the Americas. The 

tenant 


based solely 
Museum 
together tnel 


made would 


clifferes 


both eh as they 
eceur wm ad species 
the taxon Piesma The members genera 


Mies pa and Meateella are at 


the Mike ‘ropt erous 
vided feo displ ay 
the dhichotomie keys. 
Piesma 
the others all 
membr 
id areolate, the 
and pro- 
sverse veins (fi 
hile Miesps 
Genus Piesma and Serville 
Piesma Le Peletier and ibgenus 
120; Amvot Stal 1873: 
$142: nd Drake Duzee 1913 
1951: 
Uh I8G4: 56: Van Duzee 1017: 228 (as 
Se tel th le 
Aspidotoma Curtis 
1833: 49 (as Zosmamis. Fiebee 
116: Flor 310 17 
Burmeister 262; Douglas and Scott 
ete 
Head 
eves continguous behind with ocells 
developed, becoming tree pie ily. 
length longer than much 
longer with stron inward 
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tips often teebly upturned male; antenniferous 
tubercles subconical, often distinctly bifid; anten- 
nae moderately long, four-segmented, last segs 
ment subfusiform subclavate; bucculae 
late, open labium extending beyond 
prosternum, the basal segment not shortened. 
Pronotum transversely subrectangular, coarsely 
punctate, bi-or tricarinate, sometimes median 
lateral pair scarcely distinct, all three usually 
obsolete behind, surface above cavities 
(one each side) rasied form short 
keel-like ridges; paranota narrow, areolate, with 
one more rows areolae; with outer margin 
convex, nearly straight sinuate (concave 
middle); mesopleural tubercle small. 
orifice and channel absent barely visible, feebly 
developed. Brachypterous 
forms known for most 
areas illustration (fig. 7). 

Type species: Acanthia 
Brullé 1835). 


species. 


Som 


28. 


Piesma cinereum 


evinced the generic key, the genus 
Piesma stands apart from the other genera 
piesmatids. embraces small group only 
eight American species, all which are indig- 
enous, about the same size, similar habitus 
and modes life, and closely related one 
another. Variation coloration, especially 
species itself between different species. 
These variances and deviations together with the 
striking dissimilarity between macropterous and 
brahcypterous forms, especially hemelytral areas 
and reticulation, make rather difficult times 
understand specific limits well differentiate 
between species. should noted that three 
species American piesmatids are represented 


our collections ene form wing: 
Piesma cinereum and explanatum entirely 
long-winged specimens, and costatum 
short-winged 

The and most dispersed 
(fig. 28), biologic earrier and secretory veetor 
virus malady sugar and garden beets 
This disease, named Coons 
(1937: 125) has been found 
growing States east the Rocky Mountains: 
Colorade, Montana, Wyoming, Nebraska, North 
Dakota, South Dakota, Texas, Minne- 
sota, Ohio, Indiana, Maryland and 
has also been recorded from Ontario, Canada, 
Hildebrand and Koch (1942: 177-192). The 
virus overwinters both the 
diseased beets. Wild host plants the virus are 
yet unknown. also known whether 
ether members the genus 
mitting the virus. 

and leaves, the most effects 
being displayed the innermost (fig. 
The roots infeeted plants show phioem neerosts 
disease development. The vield 
sucrose percentages are much 
the disease beet fields range trace 
around percent, though running much higher 
plantings near pasture and 
bordering unfarmable tracts and untilled ground 
that provide suitable hibernating quarters and 
abundance wild hosts and 
ing plants for the 
known, only the adults, male and 
viruliferous and the 
Excellent aceounts savey disease and its veetor 


Coons al. 125; and 
1958: authors emphasize that 
entirely distinct from the American beet disease 
ealled Curly-Top, which transmitted the 
beet leafhopper Circulifer tenellus (Baker). 

One the widely distributed piesmatids 
Europe, Piesma quadratum Fieber (fig. 30), plays 
major role biologie earrier and transmitter 
the virus which eauses Krauselkrankheit 
sugar beet, mangel, and related 
Poland, and with 
other members the genus Piesma, the prineipal 
host plants quadratum belong the family 
from hibernating quarters, and again later 
wild hosts such Atriplex, Salsola, Chenopodium, 
and the like become ypulated, macropterous 
forms quadratum emigrate numbers 
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fields mangels, and related 
decades many papers have been published 
Europe disease sugar 
the between vector 
and virus, and wild and host plants. 
the basis records, the genus 
Piesma, the Americas, has attained its greatest 
development western United 
States, particularly the Roeky Mountain and 
Coastal States, all the members the genus 
thus deseribed trom the Western Hemisphere 
these regions. Only the cosmopolite 
trem the eastern United 


29.—Sugar Beet Savoy, virus disease sugar beets North America 
mitted cinereum. (Photo through courtesy Tobacco 
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capitatum (Wolff) Europe, North Africa, Siberia, 
Northern Mongolia =capitata declivis and divergens 
Costa 1838, not Laporte; = pallida Costa 1860; = pedicu- 
(Herrich-Schaeffer) 1830; (Fieber) 1861 

chinianum Drake and Maa 1953; South China 

convexicollis (Jakoviev) 

dilutum (Stal) 1855; South Africa 

dispar Schouteden 1956; Belgian Conge. 

distans Drake Bombay. 

jugatum Schouteden 1956; Belgian Congo 


kochiae 1867; Europe, Turkestan, Caucasus 
fiebert (Jakovlev) (Horvath) 1874. 
kolenatii (Fieber) 1861; Europe, Caucasus, Turkestan 
atriplicis Frey-Gessner (Jakovlev) 


T 
Sugar Cro 


Re earch Branch, Ager Re Service, U. D. A 


States and Canada; Mexice, 
Central America, Venezuela, Brazil, Paraguay. 
Uruguay, and Argentina. Since the fossil 
from (Florissant) not belong 
this paper 

Besides the species Piesma 
which are treated below, there are species 
known from the Old World. these, are 
Palaearetic; are Ethiopian; and only are 
The Old World species Piesma are 
follows. 
bicoloratum Distant 1906; Transvaal, Uganda, Tanganyika. 


Africa, 
and var. viridis 
rope 


Costa not 


maculatum (Laporte) Eur 
Caucasus, Siberia, Mongolia, 
(Jakovlev) 1871; Russia, Centr 
=anticus (Fieber) 1845; =cap 
Wolff; =/aportei 1845 
marginepictum Schouteden 1916; 
minimum Wagner 1954b; Islands 
pupulum Puton 1879; Spain, Corsica, North Africa 
quadratum (Fieber) 1845; Europe, North Africa, Siberia; 
and var. dilatatum (Jakovlev) Southern France, 
southern Russia. 
Caucasus; and var. pygmaeum Horvath 1906; Syria. 
Stal 1874, not 
Rey Europe. 
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salsolae (Becker) 1867; Central Europe, Russta, Greece. 
=kolenatii (Jakovlev) 1874, not Fieber. 
silenes (Horvath) Hungary. 
suaedae Wagner 1955; Dalmatia 
tenellum 1906; Asia 
unicolor Wagner 1954a; Norway 
variabilis (Fieber) 1845; Europe, North Africa, 
=maculatus (Jakovlev) 1874, not Laporte; 
brevicornis Rey 1888. 
KEY AMERICAN SPECIES GENUS PIESMA 
Paranota broadly explanate front 
angles, with without 
anteriorly, lateral rectate (fig. 
narrower, entirely uniseriate uniseriate 
calli and then biseriate, either case with 
without interposed areolae anteriorly, 
margins feebly deeply incurved middle, 


thus sinuate (fig. 3la, 31b) 
Femora almost entirely blackish with 
only fuscous band near middle 
Femora entirely ochraceous stramineous, 
lightly embrowned 


almost wholly (and afse, 
antennal segments) dark blackish fuscous 
proteum 
Femora with only narrow fuscous band near mid 
dle (color form) cinereum 
Pronotum narrower front than behind; third 
antennal segment least one-fourth longer than 
fourth 
Pronotum with basal and widths 
often only slightly narrower front; third and 
fourth antennal segments subequal the 
latter frequently just slightly. shorter 
Third antennal ment almost one-half longer than 
fourth segment; inner part membrane 
apical margin adjacent 
straight (figs. 28, 3la) cinereum 
Third antennal segment not more than one-fourth 
longer than fourth segment; reticulate, coriaceous 
part membrane with apical margin sinuate, 
distinctly incurved and quite concave between 
veins and patruele 
Pronotal feebly developed, not always dis 
tinct, tortuous; transocular width head 
0.50 mm. (fig. 32) costatum 
Pronotal carinae plainly visible, nearly straight: 
width head across eves not less than 0.55 mm. 
Cubital area hemelytra distinctly than 
brachial area brachiale 
Cubital area wider than branchial 
area 


Piesma cinereum (Say} 
Figures 28, 3la 
Tingis cinerea Say (Fiteh reprint 793; Compt. 

Writ. 349). 

Piesma cinerea, Stal 1873: 116; Summers 1891: 90; Uhfer 
1894: 278; Gillette and Baker 1895: 56; Lethierry and 
Drake Van Duzee 1917: 210; McAtee 1919: 
86-88; Parshley 1923: 694; Barber 1924: 229-32; Weiss 
and Lott 1924: 233-35; Blatchley 1926: 447; Drake and 
Hambleton 1938: 51; Monte 1941: Hurd 436 

Piesma cinerea inornata McAtee 1919: 

Macropterous form known. and 
markings quite variable; ground color cinereous 
stramineous, sometimes tinged with brownish 
greenish, innotate variegated with small spots, 
marks, blotches brown, fuscous, and 


narrowly banded near middle with 
dark fuscous, head often largely 
always greatly surpassing 
mm. 

Sinee the variations variants blend 
deeply into one another, 
here relegated representing mefely 

The primary host plants are 
amaranths and especially species 
the genera Amaranthus, Chenopodium, Salsola 
and Not infrequently, specimens have 
been netted the truck and 


‘After Wille). 


erops, fruit and forest trees, and numerous herbs 
and grasses. Pinned specimens frequently bear 
such plant data wild grapes, 
sugar beets, lettuce, corn, 
alfalfa, apple. During migrations and fore 
tuitous flights and ether piesmatids, 
ehance otherwise, often alight upon are 
stranded plants which not serve them 
breeding hosts. Not much 
eoncerning the feeding and breeding hosts, in- 
eluding both wild and eultivated plants. 
Winter passed fairly dry, protected areas 
beneath fallen leaves, grasses, and various sorts 
litter and rubbish the ground. 
areas, fence rows and other untilled and 
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Drake and Davi 


areas provide suitable and sheltered 
haunts. 

Aceording Forbes and Hart (1900: 433) the 
abundant and quote from 
these authors: eceasional abundance 
the fact that immense swarm 
this was noticed Normai, 
the from three five the 

Barber (1924: 233) published brief 
the history and breeding habits 
tneluding figures stages and adults. 
the adults are rather sluggish, quiescent, and 
not the species lends itselt 
experiments. 

States and Canada. ranges 
southern Canada, througheut the entire 


moO 


0, 


studied long series specimens from Nogales 
and Patagonia, Arizona, August 1937, netted 
Drake and Andre 
Piesma patruele 

Maer ypterous: ai 
sented. Pronotum 


forms 


1 
pOoTly de velopea, 


moderately swollen Head largely 
blackish fuscous; and pale 
brownish, often mottled with small 
spots larger Closely allied 
Length, Host plant 


Chenopodium album 

The tvpes were taken tn Arizona and Texas 
(Cotulla): Other spect 
Texas (Laredo, VU.8 
and from Arizona 


all 


Pre ae. ad and pronetum (a Pre 


United States, then south through and 
Central across Venezuela, Brazil, Para- 
Uruguay. and inte Argentina. Specimens 
have been examined 
and from state the 
United States. has not been 
recorded from Ecuador, Peru, Chile 
Guianas, and the member the genus 


Piesma brachiale 

stramineous with reticulation 
embrowned, sometimes stippled with dark 
Length, 


spots 

mm. 


Aceording McAtee, the 


and Utah were 


types from Arizona 
(Bigelovia) 


the 


Piesma costatum 


Figures 


in tribe Serenthiini of family Tir 


Piesma costala, Atee 1910: 


til 


Brachypterous form only known. Color whitis 
stramineous, veins more 
less brownish fuscous, often 
markings surface 

Park, Colorad 


seen. Other specimens from 


evidently intend adjectival 

specific name rather than appo but over 

fooked the fact tl urd-« ns1o0 

adjective the feminine nominative sing 
Since the present Rules require ival 

names Presma shall neuter agree with the generic 

“name, this one must now written 


at 
q 
‘ 
j 
° 
. 
( 
fi \ ms) a) 
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a 
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zona, determined McAtee, are The 
variety defecta McAtee suppressed snye- 
costaium. The food plant this species 
unknown. 


Piesma proteum 
Piesma protea McAtee 1919: 89. 
Piesma depressa McAtee 1919: 
Piesma incisa McAtee 1919: 91. 

Stramineous pale fuscous, usually with some 
fuscous spots and maculations; lateral 
pronotum reduced. Femora almost entirely dark 
fuscous. Length, mm. 

Examination the type series 
depressum, and incisum shows that these 
three names apply single species. Since 
proteum has page priority becomes the valid 
name for the species, the other names being 
junior synonyms. 


(NEW 
(NEW 


32.—Piesma costatum 


addition the types from Arizona, Utah, 
and Nebraska, specimens have been studied 
follows: ARIZONA (Tucson, VI.18.1953, 
Knowlton; Cedar Mountains, Tooele 
Ashbrook); NEVADA (Mesquite, Clarke 
breeding large numbers Suaeda 


Ball). 


Piesma ceramicum McAtee 
Piesma ceramica McAtee 1919: 89. 
Piesma rugulosa McAtee 1919: (NEW 
Color stramineous, more less bespeckled 
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straight. Distinguishing kev. 
Length, 2.25-3.00 mm. 

The types ceramicum (three females) and 
(one male) are not separable and 
represent only single species. the former 
name appears first the same page, rugulosum 
becomes junior 

Type: Courthouse, Utah; rugulosum, Rocky 
Marsh together with numerous other 
alse are hand from 


reedi (Drake). 


Piesma explanatum 
Figure 

Known from the teneral, 
terous, female type, netted near the mouth 
Bear River, Utah; the host plant unknown. 
Length 3.00 mm. separated 
the key and the 
figure given herewith pronotum and head. 

Genus Miespa Drake 

Drake 1948: 73-74 

Small. Head broad, wider than long, 


. 
| 
Pigg oat es? ves q 4 { NG at ‘2 


depressed, sloping gently juga and Miespa reedi 
tvlus subequally prolonged eves Figure 


99 


exserted, widely separated. Labium reddi Drake 1939: 
long, reaching sulcus reedi, Drake 74. 

developed prosternum, Color somewhat variable, with head 
formed. Antennae rather short, with first seg- brown, pronotum partly embrowned, 
ment incrassate and fourth other twe wide brownish light band extending 


lar, coarsely punctate, swollen across few veinlets partly embrowned; 
slightly, produced middle behind, membrane brownish 
carina fairly distinct; paranota Antennae short, slightly brown, sparsely, 
areolate, not Meta- granulate; first erately swollen, 
stink gland extending about two-thir length beyond 
fourth subelavate, than first, third 
length first. more slender 
and barely longer Legs stramineous, 
with tinge tarsal segment 
Length, 2.65 
Drake Collection (U.S.N.M.). Other spectmens 
are hand from Chile. Host 


Genus Mcateella 


ur species, all 


namely, 


This genus 
from the 
splendida Drake (1924: ype, from 
Queensland; Hacker 30-31), 
South Australia; and Drake 46) 
(fig. 34), Western Australia. According Hacker 
the flowers cunninghami (Leguminosae), 
probably its host and the 
flowers Acacta decurrens 

Though all three genera Piesmatidae are 
quite and easily separated from one 
another the generic key 
Meateella Australia and 
more features and 
related each other than the common 
almost worldwide The features the 
head, and other structures appear 
slightly more generalized and perhaps older than 
and that Piesma represents taxon 
later origin, though not There appear 


are more ly 


1G 
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THE LARVAE CHAULIODES LATREILLE (MEGALOPTERA: 


DUNCAN CUYLER 


Larvae Chauliodes differ from those other North 
American genera Megaloptera having the spiracles 
the 8th abdominal segment the ends two unequal, 
elorgated tubules. The larvae the two Nearctic 
species, rastricornis and pectinicornis, have been 
confused the past but can separated the degree 


The family Corydalidae divided into the 
subfamilies Corydalinae and Chauliodinae. Prior 
1908, all species Chauliodinae were included 
the genus Chauliodes Latreille 1807. The five 
genera Chauliodinae now recognized the 
Nearctic region are Chauliodes, Dismycohermes 
Munroe 1953, Protochauliodes Van der Weele 1909, 
Neohermes Banks 1908, and Nigronia Banks 1908. 
Chauliodes contains two North American species, 
(Linnaeus), both which are largely restricted 
the eastern United States. result of-a 
inconsistencies found the literature, 
the true identities the larvae these two 
species have not been established heretofore. 


Tat le 


Structure 


Labrum 
Lateral margin 


Mandibles 
Antennae 
Lateral filaments 


5-segmented 


(fig. 
Spiracles eribriform 
Tufts tracheal gills 
abdominal venter 
Spiracles 8th 


segment 


present (fig. 


hairs 9th ad- 
dominal ventrite 
Clavate macro- and microsetae 


present 
present 


Larvae and pupae various Chauliodinae, 
including both species Chauliodes, were cols 
lected the writer east-central North 
lina, chiefly Durham, Wake, and Orange 
Counties. Attempts were made number 
occasions rear the immature forms. larvae 
were reared from ova, but several the larvae 
and pupae completed their development the 
adult stage. Other larvae were placed KAAD 
solution boiled coagulate the proteins and 


April 28, 1958. 


elongate (fig. 
strongly angulate 
(fig. 


earinate; tufted with 
abdominal segments 


inequality and the fength the and the 
eolor the prothoracic and abdominal 
Chauliodinae and Corydalis are eompared, 
larval characters of Chauliodes are given, and larvae of 
the two species are deseribed from eollected 
North 


against when subsequently 
placed 

The initial identification the 
larvae the writer was based the 
sessed markings the prothorax and abdomen 
which were identical with markings 
body parts adults 
This finding indicated that these larvae also were 
pectinicornis, and that the larva this species 
ean identified means yellow stripe 
the middorsum the prothorax and abdomen. 

was noted also that other chauliodine larvae, 
prior the pectinicornis larvae, pos- 
sessed black stripe the thorax and 


We 


Differences between Tarvae and 


transverse (fy. 

weakly 
(fig. except Dis 

(fig. 

not tufted with 
hairs abdominal sey 
ments 

annular 


sibsent (tig. 


(fig. 10), end respira 
tory tube (Chasliodes, tig. 


absent 
absent 


abdomen. when the the 
pectinicornis larvae was was apparent 
that different species larva had been taken. 
When was determined that this larva 
belonged pectinicornis, was suspeeted that 
specimens the other species 
rastricornis. Both species possessed eaudal 
tory tubes (tubes subtending the spiracles the 
eighth abdominal segment), indicating that they 
were congeneric. 

Later, preserved pupa was 
examined. possessed dark middorsal stripe 
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Still later, large number pupae this species, 
well larvae preparing pupate, were 
Two adults. male and female, were 
reared from pupae; and three males and three 
females were reared from these 
adults, and number adults subsequently 
abdominal markings 
these the larvae and pupac 


than millimeters 
happens that some specimens may 
the KAAD 
the same length 


ty 
Mae 


dy thie ey itferences betwee: 


Carolina, Mareh 10, 1956. Natural 
pectinicornis 
Enlarged x2.3 


Larvae 


Preserved specimen from swamp, Durham North 


larvae this subfamily and those the 
alinae, represented the well-knows 


Chauliodinae the left mandible 
tional tooth apical the three regular 
Larvae the genus Dismycohermes are 
tional the Chauliodinae that the 


Chauliodes 
Larvae this genus may recognized 
mediately -by the pair long, 
unequal tubules bearing the 

eighth abdominal segment. 
quadrangular, approximately 
broader than long; lateral filaments 
abdominal segments 
anterior level lateral 
nearly sessile; segment located 


ends long respiratory tubes arising close 


spiracies the 


appearance 


bases of 


spiracles oO 


located 


Preserved specimen from Little Creek, Orange County, Nort! 
Chauliodes rastricornis 
Legion Pond, Fuquay-Varina, North Carolina, March 29, 


g specimen trom 


ee 
teeth 
. 
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and with tawny 


© 


gether from posterior margin (fig. 9); respiratory 
tubes unequal, the longer one either left 
right; hairs longest abdomen, 
length lateral margin head; abdomen and 
lateral filaments with small 
thinly over surface; legs with spines. 
Habitat.—Lenitic bodies water, 
lakes, ponds, and swamps; pupation ehiefly 
decaying logs stumps above water level 
adjacent land. 
Longer respiratory tube long combined length 
long longer one; abdomen with black mid- 
dorsal stripe rastricornis 


Longef respiratory tube long combined length 
} 


abdominal segments 7 and 8, shorter tube 's to 4, as 
long longer one; abdomen with vellow 
stripe pectinicornis 


Chauliodes rastricornis 
Figure 


Length 34.0 mm.; head 
suture convex, sinuate, not concave 
pronotum 4.5 mm. long, 5.75 mm. wide; first 
abdominal segment slightly more than twice 
wide long; proleg 1.15 mm. long, elaws 0.34 
mm.; lateral filament first abdominal segment 
long width segment, filament eighth 
segment times longer than width segment, 
filament proleg surpassing claws length 
claws; spiracles 0.15 mm. diameter; longer 
respiratory tube long combined length 
respiratory tube 0.3 0.67 length longer 
tube; hairs longer than those pectinicornis, 
those lateral filaments distinctly longer than 
basal diameter filament. 

Labrum reddish brown; clypeus vellow; frons 
and vertex brown, obscurely phalerate with reddish 
streaks immediately mesad 
margin; occiput- reddish 
tawny, mottled with black and brown and with 
dark brown niiddorsal stripe 0.2 mm. wide 
top and abruptly iarrowing 0.1 mm.; 
and metathorax tawny, with dark brown 


wide; 


lateral 


(Line drawing Louise Horne, Mt. Zion Hospital, San 
Francisco, California. 

5.—Corydalis cornuta. Caudal end abdomen, 
dorsal view. (Line drawing Louise 

second abdominal somites. (Line drawing 
Horne. 

head. (Line drawing Department Medical Art 
Duke Durham, North 
Carolina. 


ment Medical Art 


Chauliodes pectinicornis. first and 


somites. (Line drawing Depart- 


Duke Hospital. 


and 
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dorsal stripes, submedian vertical streaks, and 
irregular brown areas; 
abdomen vellowish gray mottled with brown, with 
middorsal brown streak 0.5 mm. wide and with 


Mandible 
Suture 


picranial 
Suture 


Gena---~****** 


Pro leg 


Lobrum 
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and lateral brown 
stripes; venter vellowtsh brown with black spots 


segments; lateral filaments 


Chauliodes pectinicornis 


Figures 3,7,8,% 


suture sinuous, coneave 
long, mm. wide: abdomen 6.0 mm. 
than times wider than long: 
abdominal segment four-fifths long width 
segment, filament segment twice 
spiracles 0.25 diameter; longer respirators 
tube long combined length segments 
longer than basal filament 

Labrum tawny; whitish; frons, 
and oeciput dark brown, mottled with 
brown, mottled and figured with 
two-fifths and figure near base 
brown with vellow dor- 
abdomen brown purplish brown (sometimes 
pink boiled specimens) with middorsal, dor- 
solateral, and lateral vellow stripe S; venter 
suture; lateral its whitish. 


REVIEW 

Larvae et Chauliodes were collected and de- 
seribed for the first time Walsh (1863), whe 
Although deseribed the larvae 
siderable the characters which 
were not mentioned 

Moods deseribed two Chauliodes larvae, 
line, and narrower, more obscure, 
similar line each therefore, 
that these were Moody 
determined adult reared from one these 
larvae This was evidently 
the basis the antennal 
nate antennae were elassified 
those with serrate antennae 


However, was noted Weed and 
Needham and Betten (1901) that the males 
possess pectinate antennae. 

Weed the larvae Chauliodes 


and adult female. 
middorsal stripe the 
repiratory tubes are mentioned 


tion, but the shows them equal 
length—unlike the tubes the nens cole 

present The length the 


Furrou . 
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Filamen? 


Fic. %.—Chasl 


abde dorsal view (i 

Fic. 10.—Neohermes ca i 1 
Horne 


longer tube larvae the writer. 
Lintner (1892), like Moody, larva 
quoted Moody’s description, but mentioned 


male, 
Gath 
\ 
Imm 
g 
. 
: 


particulars which his larva might have 
differed from one reared Moody. 
accompanying illustration Bridgham, the un- 
equal length and proportions the eaudal 
respiratory tubes appear the same observed 
the present writer larvae. 
Needham and Betten (1901) gave aceount 
their observations the larvae, pupae, and 
adults Chauliodes. Their references involving 
chauliodine larvae are based 
tions, leave doubt which species 
cerned. Larvae (Say) 
were tentatively identified authors 


Chauliodes pectinicornis, While larvae 


the modern sense were tentatively identified 
with larvae possessing unequal respiratory tubes. 
reared and jdentified serricornis Henshaw 
(see Needham and Betten, 1901, 545, footnote 
1). They noted that these larvae agreed with 
Lintner’s (1892) illustration 
which they concluded was 
Their identification was based 
Weed’s (1889) iliustration, and applied 
species with respiratory tubes 
length. But true pectinicornis the respiratory 
tubes are more nearly equal than true 
cornis. likely, therefore, that the 
larvae Needham and Betten are the 
true pectinicornis. However, Needham and 
ten actually did not mention the characteristics 
which separate larvae these species, and 
their authentic Chauliodes larvae could have 
belonged either both, far ean 
determined this time. 

Davis (1903), his revision the Sialidae 
-North and South 
America, referred larvae with long, 
respiratory tubes serricornis. 

Brimley (1908) collected Chauliodes 
Wake County, North Carolina. These larvae, 
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Davis, 


which possessed unequal respiratory tubes, were 
reared adults. Ten adults were determined 
Since based his determinations 
the antennal structure, any number the 
been males rastricornis. 

Partin (1952) prepupae 
them adults. She did net deseribe the 
but her the adults are theught 


The writer wishes thank the following 
North State College. for many. 
worthwhile suggestions pertaining the 


REFERENCES CITED 

Brimley, 1908. Notes some 

Raleigh, North Carolina. Ent. News 19: 133-34 

America, Aquatic insects New York State 

New York State Mus. Bull. 68: 442-86, figs. 

pls. 51-52 

vol. 3 100 pp., 16 pls 

and Sth Ann. Rept. New 
State Entom.: figs. 16, 

Needham, G., and 1901. insects 
the Adirondacks. New State Mus. 
17: 383-612, figs., pls 

Parfin, Sophy 1952. The 
tera Minnesota. Amer. Midland Nat. 

Riley, C. V. 1879. ©n the larval characters of Corydalts ° 
and Chauliodes and the development the 
former. Abstract, Proc. Amer. Assoc. Adv. Scs 
285-87; and Canadian Ent. 11: 

Walsh, 1863. Notes Neuroptera. Ent. 
Soc. Philadelphia 15: 182-272 


Sta. Tech. Bull. §: 4-17, fig 3; pl | 


NOTICE NON-MEMBER SUBSCRIBERS 


Beginning 1959, subscriptions the ANNALS THE 
SOCIETY AMERICA and the JOURNAL ECONOMIC ENTOMOLOGY 


will $15.00 each per year, domestic; $15.60 each per year, foreign. 
for both publications, sent the same address, may COMBINATION 


single order 


PRICE $27.00 per domestic; $28.20 foreign. 


° 5 
. 
| 
| 
\ 
‘ 
Boal 
» 
. 
° 
e 
° 
. 
. 
. 
. 


CONTRIBUTION TOWARD MONOGRAPH THE SCATOPSIDAE 


PART VII. 


EDWIN 


and with type data and 
where available. Eleven new species 

eribed, each from Oreg Jam: iica, Chile, 


The ETM: and all Spectes ate 


ate «le 


ned bra: 


Nietfer’s name, direet from 
deseriptions which ap- 
peared, though net following 
nated was not described but 
was merely name. the 1912 
however, this type speeies was described from the 
two from Mahe, 
these two early papers only the type 
species was included the genus. 
Enderlein deseribed additional species, 
scatopsiformis, based single female from 
Costa Rica. Duda.(1928) redeseribed the 
after examining the types mahensis 
and Scatopse brunnescens (1911) from 
Cevlon, that scens and mahensis are 

original deseription, the antennae 
mahensis are deseribed having 2+14 
(1912b) that the 


«is 


have been Dr. Paul Freeman 
the British Museum that the type has 


Enderlein has 
segmented antennae. This true also 

genus was placed originally both 
Kieffer and Enderlein the but Ender- 
the Edwards (1914, 1924, 1930) 
Enderlein are synonymous with and 
has deseribed species each 
under Neither these genera are 
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THE GENUS PSECTROSCIARA 


North 


wv, 


spe 1es i 


Oo 
groups, 
wroup. 


the dasts of a the 


rated 


papers. 


and mexicana Duda. the following species 
have also been described which belong this 
genus: brevicornis Johannsen, 
named species based single female which 


was deposited the 


Hungarian National Mu- 


recognition, this species 
mexicana should the University Berlin, 
but not there. The type 


californica (Cole) has been lost ace ording 
where was deposited. The type lusonensis 
Edwards the Helsinkt Museum 


from 


and was made available through the 
addition these types, have been able 
(Brunetti) from Cevion. The 


specimens were ‘made available 


Dr. Paul Freeman. The type spectes 
the Indian Caleutta. The type 


type has been avail- 


me 


Entomological 
but the deseription 
American material 

the remaining material avi ulable there 
eleven pre undescribed spec tes from South 


adequate 


ate 


and Central America, from western and south- 
western United States, and from Iran. These 
will herein described, and the previously 


deseribed species will be redeseribed on the basis 
available specimens 

distinct groups. typical group contains 
brunnescens, brevicoynis, and six 


ae 
— . 
. 
Best 
. 
. 
44 


previously undescribed species from western and 
southwestern and Iran. The other group 
contains scatopsiformis, californica, and 
previously undescribed species from western and 
southwestern United States, South America, and 
the West Indies. These will eonsidered 
the Brunnescens groups, 
respectively. 

The immature stages the speetes 
genus are entirely unknown. 


Psectrosciara 
1911, Enderlein, Arch. Natur 
gesch. 77, Suppl. pp. 192-3; Kieffer, 1912, 


Trans. Linn. Soc. London, Zool. t5: 192-3; 
Enderlein, 1912, Trans. Linn. Soc. London, Zool. 14: 
192; Enderlein, 1912, Zool. Anz. 40: 280-4; Melander, 
1916, State Coll. Wash. Agric. Expt. Sta. Bull. 130, 


16; Edwards, 1925, (in part) Ann. Appl. Biol. 12: 
Duda, 1928, Lindner, Die Fliegen der palaearktischen 
290-4; Edwards, 1930, (in part) Diptera Patagonia 
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Pic. Male genitalia species. 


GENERIC DESCRIPTION 


The specimens this genus available 
are among the larger the Scatopsidae, ranging 
length from 2.00 3.10 mm. form they are 
all slender and elongate with very long anterior 
coxae. The color ranges from greyish yellow 
through brown very dark brownish 


some the legs are 
darker than the remainder the 
The wings are fong and slender and 
most eases dull appearanee. 

There are three with the Tateral almost 
twice the diameter the median The 
eves are both sexes, are beset with 
short setae, and the anterior 
the head The antennae are 
females the Brunnescens group and 
The head behind the eves and bears 
seattered setae. The tentorium 

The mouth parts are those the previously 
able, but the are general The 
slipper-shaped, and beset with numerous setae 
sensory The eardo-stipites are 
sclerotized but without 

elongated when compared with the 
previously deseribed genera. The spiracte 
the dorsal half the anterior 
plate. Supra-alar setae are not 
most species. the the thorax 
bear least few small unlike the genera 
previously described. The 

The wings (fig. 3G) are owing the 
presenee numerous microtrichia. Macrosetae 
present all wing veins (except the 
Scatopsiformis group) and the membrane 
the length section and its branches are 
sclerotized and pigmented. Vein 
straight throughout its length; vein straight 
except for near the apex; vein 
slightly bowed near just before the 
There apparent fold the wing membrane 
between and There fold present, 
but this lies immediately anterior and 
Vein usually present the Brunnescens 
but absent ineonspicuous the 
group 

The the halter without but 
the eapitulum bears few small setae. The 
whole structure with 

The prothoracic are long 
nearly long the prothoracie 
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Cook: 


and are sparsely setaceous. The 
tibiae and tarst are more heavily setaceous. 

the Scatopsiformis group, the tibiae and 
are partly armed with short. 
spine-like setae (fig. This not true 
the Brunnescens group. The elaws are large and 


simple. and there setaceous 
empodium. 

dominal segments. The terga 


are generally narrow and bear 
gum wider than long, and tergum 
posed tergites. The membrane 
depending the species. 

and are complex structure. 
There are two types. the 
Brunnescens group (figs. 2A) 
Sts large and bears pair all species. 
vesica which here mtimately with 
the external 
are variously modified but obviously homologous 
each the species. These articulate with the 
internal supporting structures 
There and the gonapore 
net any the specimens available. 

the Scatopsiformis group (figs. 3A-E) 
and all segment are fused 
and make the supporting structure 
the vesica. The gonocoxites are variously 
supporting 

also serve separate the Brunnescens 
groups. the Brunnescens 
group (fig. 4A-F) tergum and in.at 
feast three the spectes, brunnescens 
group the tergum and 
sternum segment are drawn out 
slender appendages from the outer 
also reduced size. The single 
the group elongate rather than 
spherical (figs. 4H, 5B, 

both groups there median sclerotized 
duct that small papilla the atrial 


Monograph the Scatopsidae. 


The 


Part VIT 


4A, F). This duct could not 
traced but would seem the 


aceessory gland unknown function. 


duct 


SPECIES INCLUDED Psectrosciara 

Brunnescens group: brunnescens (Brunetti) 
Ceylon, Seychelles Is.; luzonensis 
Edwards Philippine Is.; brevicornis 
California; discata sp. California; 
oregonensis sp. Oregon; bakeri sp. 
stonei sp. Texas. 

atopsiformis group: Ender- 
lein Panama, Costa Rica; californica 
Southwestern S., Mexico: 


(Cole) 
elongata sp. Texas; brevipennis sp. 
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arsus 


tarsus 


This genus can readily separated from the 
described genera this family 
the following external 
macrosetae all veins (except the 
formis group): membrane posterior 
with macrosetae; anterior extremely long, 
nearly long anterior femora; and anterior 
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Wings with’ 
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KNOWN NORTH.AMERICAN 
PSECTROSCIARA 


KEY THE 
SPECIES 


MALES 
tibiae and tarsal segments with stout setae 
fig 
la. Apex tibiae and segments without stout 
setae 2 
minal disc-shaped structure 1C, 
2a. Median prolongation tergum with 
shaped structure (figs. 1B, 
stout, falciform forcipata 
3a. Gonocoxites slender, only slightly 
bakeri 
Disc posterior prolongation tergum with 
setae; gonocoxites without large basal lobes; 
gonocoxites only slightly incurved (fig. 
4a. Disc posterior prolongation tergum with 
numerous gonocoxite with large 


lobe; 
short, 


gonocoxite strongly curved, digitiform (fig. 
oregonensis 
not projecting beyond apex 


men (fig. 5H); very short (fig. 2D) 

brevipennis 

5a. Wings longer, projecting beyond apes least 
abdominal apex 

Gonocoxites elongate, not expanded apically (fig 
2E) elongata 

6a. Gonocoxites apically expanded (fig. 
californica 
FEMALES 
Apex tibiae and tarsal segments with stout 


2F, 


la. Apex tibiae and tarsal segments steut 
setae 2 

Tergum with pair acute posterior 
(fig. 41); (Ge forcipata 

2a. Tergum with pair short, rounded posterior 

processes (fig. 4B); tergum 4B) 

stones 

pair slender, finger- -like appendages ven 

ral margin tergum (fig. 5D); spermatheca 
ovoid (fig. 5B) serrata 

3a. finger-like ventral margin 

(fig. 5A); elongate (fig 
5C) 


© 


Psectrosciara brunnescens 


Scatopse brunnescens Brunetti, June Indian 
Mus. 

Psectrosciara mahensis Wieffer, 1911. Enderlein, 

mahensis Kieffer, 1912. Enderlein, Trans. Linn. 
London, Zool. 15, pp. 192-3. 

mahensis Kieffer, Enderlein, 1912, 

brunnescens (Brunetti), Edwards, 
lanica 14: 120. 


Zool. 


1927, 


Anz. 40: 
Spelia dew 


Type brunnescens Indian Museum: 
type mahensis British Museum (Natural 
History). 

Male.—Total mm. Cofor fight 
greyish brown with lighter golden brown setae. 
Anterior tibiae and tarsi somewhat darker 
color. Halteres brown. The pale color here 
probably due fading and 
Brunetti’s descriptions both indicate dark 
brown nearly black color. Maxillary 
mm. long. Labellae small, 
Enlarged supra-alar setae subspiraculars 

Wings (fig. 3G) clear, 1.58 mm. long. All 
veins clearly marked, faint 


veins, also membrane tip wing 
and and scattered behind Wing 
membrane with microtrichia. 

mandible-like. 

length mm. with nine segments, 
taxy. Genitalia fig. 4A. 

Peradeniya, specimens are 
Mahe, Islands. 
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Psectrosciara 
mologieae 9: SO. 
mm. Color very dark brown, wings with veins 


1D. 

Not seen. 
and which are deposited 


fig. 
Comments. 

the holotype 


the Zoological Museum the University, 
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The and the wings Psectrosciara forcipata, new species 
are distorted; the antennae are missing, and the length mm. Color 


point with the The structures 
the genitalia are sufficient the 
Brunnescens 


Psectrosciara brevicornis Johannsen 
Bernice Bishop Museum Bulletin 


Male 


P 


nine segmented Abdomen black, 
subshining more brownish posteriorly, 
pubeseent. Wings mm. long] 
radial blackish, the other 

and anal vein delicate, the others 
sharply defined; base and tip anterior branch 
media distinet though somewhat weak 

the cell and part the radial cell, 
neluding the sparsely but 
Halteres dark. Legs more 
Length 


elsewhere, 
well distributed. 
yellowish brown; strong 

Johannsen’s original, except for the illustration 
measured. The view the 
figure was reconstructed from the rather 
distorted lateral aspeet available slide. 
Affinity with the Brunnescens group elear from 
the the the spherical 
spermatheea, and the nine-segmented antennae. 

Guam, 28-36, Swezey, No. 2390; 


Psectrosciara brevistylis, new spectes 


sleseribed except te note that the head and the 


tibiae and tarst are darker than the 


Antennae 10-segmented 
Supra-alar setae subspiraculars Legs with 
stout setae apex the first and 

small, posterior process; 
short, stout and ineurved 

Unknown. 

fran, April 22, Hambleton. Holotype 
deposited the National Museum 


the 


dark brownish black, subshining; head jet black, 
shining; apex abdomen paler brown; setae pale; 
antennae dull black with silvery pubescence; legs 
with body; wings brownish, dull; 
halteres grey-brown. 
Maxillary palpi mm. long, more slender 
than Scatopse; rostrum short. distinctive 
supra-alar seta row; subspiracular setae. 
Legs with enlarged setae only apex tibiae 

Wings pale brownish, 2.96-3.28 
like fig. and pigmented, pos- 


terior veins conspicuous but not pigmented; base 
all veins and membrane 
wing apex posterior and sparsely covering 
wing 


Whole surface 


membrane behind 
with microtrichia. 
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darkly pigmented, 
faleiform apex. 

Total length approximately 2.8 mm.; 
wing length 2.96 mm. Wing similar male; 
base faint but present, few macrosetae 
anterior Otherwise like male color 
apex (fig. 41). Genitalia fig. 4F. 
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Known only from Berkeley, California. nknown. 


California, April 17, 1948, 
type: Berkeley, May 1915, Van 
Duzee. Holotype the National Museum. 
Allotype the California Academy Sciences. 
Paratypes: ‘Berkeley, April 17, 1948; 
April 25, 1948 (ex 
May 17, 1937; May 1915; May 
1915. 


Psectrosciara discata, new species 


Males.—Total length 3.10-3.55 
except anterior tarsi darker than posterior tarss. 
mm. long; rostrum short. 
supra-alar setae; subspiraculars Generally 
with setae more sparse than 
Legs with enlarged setae only apex tibiae 
and first tarsal segment metathoraeie legs. 
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4 PCALIFORNICA 


GP scaTorsir 
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E. P SCATOPSIFORMIS 
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F PSCATOPSIFORMIS 

Fic. 5.—A, Female genitalia 
species; Spermathecae Psectrosciara species; 


Wings pale brownish, dull; 2.24-2.42 mm. 
long. Venation forcipata except veins 
posterior faint and macrosetae largely 
fined veins and membrane posterior 

Genitalia fig. 1B. 
slender posteriorly directed process expanded 
apex into a*disc-shaped structure. Gonocoxite 
slender, not falciform. 


like 


Tergum with 


but differs the smaller maxillary palpi, smaller 
number subspiracular setae, 
posterior wing veins and genitalie structure. 
Specimens pe: 
Placer Co., California, May 26, 1950, Quate 
(Citronella bait trap). Type the University 
slate holotype. 


Psectrosciara oregonensis, 


2.24 mm. Color dark 
brownish black, subshining; head black, 
setae all black with silvery 
Tegs with wings 
long; rostrum short. distinetive supra-alar 
setae only apex tibiae. 

Veins posterior verv 
ing; macrosetae all veins, apex wing 
behind membrane behind Cu, and 
microtrichia. 

Genitalia fig. Posterior process 
tergum similar that but quite 
setaeous. 

discata but differs the structure the male 

Oregon, May 18, the Oregon 
State College same 
data above; Corvallis, Oregon, June 
1935. 


Psectrosciara bakeri, new 


dark brown nearly black, subshining; head 
slightly darker, shining; setae pale; antennae dull 
black with silvery pubescence; legs eoncolorous 
with body. Antennae 
palpi .10 mm. long; rostrum short. Four 
what enlarged supra-alar setae; subspiraculars 10. 
Legs with enlarged setae only apex tibiae 

Wings faintly brownish, dull; 2.34 mm. long; 
venation and preceding species. 
absent. 

posterior process; 
slightly incurved. 


Tergum with 


Females.— Unknown. 
California. Baker (no ether data}. Holotype 
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Psectrosciara stonei, new spectes 


Unknown. 

length 
light brown except anterior tibiae and 
tarst slightly darker aleohol). 
tennae palpt mm. 
long; very short, not projecting 
Legs with enlarged setae 
apex 

very weak, indicated only faint fold and 
seta Macrosetae sparsely distributed 
Wing apex and posterior base 
the whole wing surface. 
absent; 

Texas, July 1956, reared from 
bolls. Type the National Museum 
1956, reared from bolls 


Psectrosciara scatopsiformis 
scatopsiformis Enderlein, Anz. 40: 281 
#. scatopsiformis Enderlein. Melander, 1916, State Coal! 
Wash. Ag. Exp. Sta. 16. 


‘dark brownish black, subshining; head. 
shining; antennae black with 
pubescence; setae all legs with 
body; halteres dark 
trum longer than group, 
ene-third total head height. 
supra-alar seta row; Legs 


with enlarged setae apex tibiae and also 
tarsi (as fig. 2F); first segment 
the posterior margiti addition several ir- 
regular rows spines the posterior and inner 


surfaces; femora and 
making the legs appear 


posterior veins base absent, 
macrosetae veins An, 
very 

Genitalia fig. 2B, Segments and 
seemingly entirely tnvaginated and 
duced form the supporting elements 
the vesica. Gonoeexite with slender base, 
apically widened. 

mm.; dark brown, 
paler than males. Otherwise like male 
ture and Genitalia fig. 


alse et) 


Micre- 


af 


and sternum drawn tnte paired, 
the lateral margins 
tergum spermatheea 

available are somee 
what smaller than the stngle female from which 
described the The tvpe loc al- 
tty Costa and the supposedly 


prc #ESSCS 


Schimdt whe also the holotype 
species 


18, 1952: Garachine, Feb. 1953: 
1953; Mar. 1953; 
1952: 


Sept. 
Toeumen, 
Paris, Oct. 
12-13, 1952 
Aug. 17, 1952; 
Pt. Mensabe. 
Caja, San 1930, Schmidt. 


californica (Cole 


the Laboratory, College, 

Coli Bull. 280, pp. 16-12 

Psect th d TEQ8, hor owta, 
208. 

Peectrosciara MIS Dada, 1928 


Konewia. 2: 204 


Males ta 


dark brownish 


silvery 
with except apica 
tibiae and tarsi darker 
shightiv : n ruseated 


two-thirds 
] 


halteres da 


or ahdomes) 
abdomen 


yellowish grey black except for 
one- third total ight. dis- 


supra-alar seta row; 


Legs with ibiae and 


‘ged setae at apes of 
tarst (fig First 

prothoracte legs with spines 
setae but regular comb-like row 
specimen from 


tarsal segment 
addition, 
except one 
Prothoracic 


aiso on 


long. Venation fig. 3G; and 


veins except and membrane everywhere 
behind Rs, more dense behin witl 
absent; microtrichia covering whole 

showing some varia- 
California 


base 


nens from 


tion. Fig. that 
and Sedona, Arizona; fig. that from 
na; and fig. that 


the aboquivart Arizo 
from Cordoba, 


of a 
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somewhat shining; head 
antennae dull black with 
all pale, legs concolorous 
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length 2.00-2.18 mm. Color, chaetotaxy, and 
structure males. Wing males, but 
posterior veins are somewhat more conspicuous. 
Genitalia fig. 5A. Tergum and sternum 
drawn into paired processes posteriorly; 
accessory finger-like processes margins 
tergite spermatheca elongate (fig. 5C). 
Comments.—There some variation apparent 
this species which has rather wide 
western distribution. Specimens from southern 
California and Sedona, Arizona, are 
identical structure both the males and 
females. single male from the Baboquivari 
Mountains like the California male 
characters except for the ventral prolongation 
the gonocoxites (fig. 3B). male and female 
from Cérdoba, Mexico, are also considered 
this species, although they are 
tive. The female from cannot 
tinguished from the female from California 
Arizona. The male has somewhat differently 
formed gonocoxites and also has conspicuous 
comb-like row spines tarsus the 
thoracic legs. Possibly this might treated 
subspecies, but since there are differences 
apparent the female seems best merely 
fornia, Baker; Cajon, California, June 28, 


Sedona, Arizona, June 20, 

1938; Mts., Arizona, Aug. 10, 

1924; Mexico, March 25, 1908. 
Psectrosciara elongata, new species 

Male.—Total length 2.92 mm. Color dark 
brownish black, somewhat shining; 
black, shining; terminal abdominal segment black, 
shining; abdomen largely black, dull; legs 
colorous with rest body, except apical two- 
thirds tibiae and tarsi anterior legs darker. 
Wings faintly infuscated, dull. 
subspiraculars Legs with enlarged setae 
apex tibiae and also tarsi. First tarsal 
segment prothoracic legs with regular comb- 
like row spines the posterior margin 
addition several irregular rows the 
terior and inner surfaces. legs 
hensile appearance. 

Wings 2.17 mm. long. Wing venation typical 
for group except posterior veins more clearly 
marked than californica. 
all veins (except An) and whole membrane 
posterior microtrichia coarse, covering 
membrane. 

Genitalia fig. 2E. Gonocoxites equally 
wide throughout length, apically emarginate, 
sparsely setaceous, extending beyond apex 
segment 

Female.—Unknown (see serrata). 

Specimen examined.—Holotype: San Ane 
tonio, Texas, April 1907, Pratt, collector. 
Type the National Museum. 


Psectrosciara brevipennis, new species 
Males.—Total 2.20-2.26 mm. Color 
dark brownish black, somewhat shining; head 
jet black, shining; posterior abdominal segment 
dark, subshining; abdomen otherwise dull black. 
Legs all with general body 
Wings colorless; halteres dark grev. Antennae 
palpi mm. fong; rostrum about 
total head height. supra-alar seta 
row; subspiraculars with enlarged setae 
apex tibiae and aise tarst, few spines 

long, venation reduced; enly present near 
wing margin; small, present veins 
relatively sparse. 

short, eurved dorsad apieally. 

Female.—Unknown. 

tro, California, June 1917, 
collector. Holotype the National 


Psectrosciara serrata, new 

Males.—Unknown. 

grey-brown; head darker, nearly black; legs 
tibiae and tarsi prothoracte nearly 
wings slightly infuscated; halteres dark all 
setae pale (specimens Antennae 
segmented. Maxillary palpt .09-.10 mm. 
rostrum nearly one-third head height; 
three ocelli present, the median Tess than 
one-half the diameter the 
distinct supra-alar row subspiraculars 
Legs with enlarged setae apex tibiae and 
tarsi; first segment with 
regular comb-like row spines the 
margin addition several irregular rows the 
posterior and inner 
and tibiae enlarged appear prehensile. 

Wings mm. ‘ong; venation for 
the group; base absent; veins net 
pigmented but apparent; macrosetae 
all veins except and membrane 
posterior microtrichia rather 

Genitalia fig. 5B, Tergum and 
num both drawn inte paired, 
directed processes; paired 
processes articulating the lateral margins 
(fig. 5B). 

general appearance and and 
well the female that species. seems pres 
ferable, however, risk the creation 
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under the same name such tenuous dul grey; wings 
resemblance. slightly with body 
Texas, July 1956, reared cotton tarst Antennae 
Paratvpes: 19, same data one-fourth total head 
femora and 


tnore or less prehensile 


abdomen somewhat paler, more legs tributed: microtrichia 


tat ~ snte twe widely separated, rounded lobes: sternum 
bail verve rTuarv a fee Napin an 
Wings 2.48 2.96 mm. venation CITED 
te that wn except poster rior extrem ely New irient Nemocer Re 
absent. Macrosetae on all veins ‘and etl Sout ad Diipter Part IV The 
brane posterior membrane with Swammerdamella Ann. America 
al he i tO) e 
and well developed, drawn inte twe pairs fig 
same mainly material the British Museum (Natural 
Enderlein, Die Beziehung der 
brown, somewhat shining; segments 
periodical, MISCELLANEOUS PUBLICATIONS THE ENTO- 
and length less than that for the Thomas Say Foundatton 
vou have suitable manuscript please write the Exceutive Secretary, 
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COLONIZATION THE FLOODWATER MOSQUITO, PSOROPHORA 
(DIPTERA: 


HOWARDII 
PATRICK 


ABSTRACT 


Methods for hatching the eggs, rearing the larvae, 
and maintaining the adults were developed which per- 
mitted carrying cage colony this species through 
seven successive generations. Males sought out females 
not flight and mated with them even very close 
confinement. Eggs require days for incubation 
25°, and hatch readily media that reduced the level 
dissolved oxygen; practice, cultures wild bacteria 
growing nutrient broth effectively hatched high 
percentage eggs. Larvae mature about days, 


Colonization mosquitoes desirable order 
determine many details their bionomics. 
Unfortunately very few species lend themselves 
being, kept cages. Psorophora howardit 
Coq. one the largest the floodwater species 
readily adaptable cages. Methods 
ing the eggs, rearing the larvae and maintaining 
the adults were developed enabling one carry 
the species through successive generations the 
laboratory. Observations the developmental 
stages under laboratory conditions and reactions 
the adults caged eonditions are reported 
herein. 


METHODS 
Eggs howardii, like those other 
water mosquitoes, may hatched any media 
that will progressively reduce the level dissolved 
oxygen (Borg and Horsfall, For the pure 
pose this work all hatching was carried out 
the unsterilized solutions nutrient broth made 
tap water. Eggs were transferred directly 
from moist chamber freshly prepared 
ing medium shell vials. The 
stoppered that air spaces formed above 
them. Within few hours all eggs were hatched. 
When the oxygen level lowered means 
replacement with nitrogen (Horsfall al., 1958) 
the prehatching interval may greatly shortened. 
Newly hatched larvae may kept common 
tap water. Nothing need added 
because the larvae the first instar will molt 
without feeding any visible particulate matter. 
However, larvae this instar will feed yeast 
and suspensions dog biscuit when offered 
them. 
After 
separately 


larvae are best reared 
prevent cannibalism. 


the first molt, 
order 

thesis submitted the senior author 
partial fulfillment the requirements for the degree 
Doctor Philosophy the University 
Urbana, Illinois. 1956. 

Beach, 
Florida. 

Urbana, 
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and entire generation within dave 
later instars are predaceous and fed 
mosquitoes, other small arthropods, and some eases 
brine shrimp. Adults are relatively short-lived, the 
males living week, females normally about 
weeks but sometimes long weeks. Females 
generally laid from 100 eggs each, Dut 
female depesited 250 eggs or mere. 


eages for individual rearing. the 
three instars are predatory principally smaller 

insects such associated mosquitoes. 
For this work they were maintained diet 
consisting larvae Aedes vexans, aegypti 
and Culex spp. Because the ease 
ing colony the bulk the diet 
larvae this species. Larvae 
vexans and Culex were often from the 
field when they were abundant during the summer 
food, egg supply this species was kept 
hand and hatched whenever the larvae 
howardii the first instar molted inte the 
instar. The size newly hatched larvae 
aegypti was ideal since the predaceous larvae had 
difficulty feeding. Onee the predaceous 


tnterval for devel of embrvers 


Table 


Number 
6 | ote | 
Sa ate 


attained the fourth instar fed 
larger larvae the other species. prevent 
the overcrowding larvae the rearing dishes, 
food was introduced several times day inte the 
eontainers with the predaceous 

Following the rearing dishes, the 
pupae were transferred dishes containing 
water which were placed the eages housing the 
screen was used for carrying pupae from one dish 
another. piece screen was advantageous 


that the transfer was rapid with danger 
injury the large pupae. 


The number 
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single was limited appreximately 
pupae. 

Usually eages inches eube were 
ehamber. Mating teok place readily even when 
male and female were together test 
tube. Most rearing was done temperature 
25° The were kept chamber 
where the humidity was about percent 
Higher humidity and water were available the 
form wet balls within the cages. 

Males and females fed readily 
pledgets cotton seaked human 
and would taken when 
the 

Eggs were bats motst 
“The pad was kept moist during the which 


Table hatch 


1.500 33 
1000 ao 
None 


pan full water all eggs 
were free. The collected eggs were placed 
moist filter paper and incubated 
bation for days 25° was necessary before the 
embryos were mature. Under these 
eggs may kept for the laboratory. 


HABITS 
ment the manner comparable that other 
floodwater mosquitoes. The most favorable tem- 
perature was this temperature most 
embryos have completed 
All are hatchable within days (table 1). 
embryos was markedly retarded. None was 
mature after days exposure. Some 
ment had taken place since development was 
within days after raising the tem- 
perature Following incubation, eggs 
eggs could hatehed any 


the standard 
dissolved oxygen, 
vielded the 


for reducing the level 


slow drawdown the 
greatest number larvae 


nutrient broth when added unsterilized 


was the hatching 
terial growth used the oxygen wit 


hours and provided 


medium choice. Bac- 


gradient 


stimulating conditioned for 


hatching any level 


oxvgen along the gradient 


giving the highest percentage hatch 
vere diluted 1:2000 more (table 


Mi re concentrated 


media caused 
eggs that did hat 


tO 
i 


hegin te 

range temperature over which hatchin was 
high that between 22° and 
{table 3). Contamination the hatching mediun 
20° bacteria caused the level 


drawn rt wn ata 
the 
temperatures 
till ed. 

retained 


when 


bewardii i trient brot 

3 the orators 

Tag e hats head 

le 
Is 


this regard they 
(Horsfall al., 


seve 


ability (table 


te too fas t tor the activity ol 


und 10° the embrvos were 
their for vear 


e 
iw 
Percent 

ti 


ere more durable than Aedes 


retarding effect hatch- 


temperature hatehed within few hours when 


temperatt 
hatch. 


Larval feedings. 


for the 
normal mouth brushes 


the first inst 
and other mouth 
family. Larvae 


hatch 


as obser 
tween 
ires and 
1 the other hand, req —_ tS 


Two types feeding are 


characteristic for the 
instar may feed 


filtering manner many other 


larvae mosquitoe 


vistble food particles 
its 
was 


suspension earmine. 


was observed for this instar 
That such larvae may feed 
Tiny particles carmine 


e 

a 

hatehino tok nlace yt 

| 

Per en? 
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were seen ingested, and within few 
minutes traces carmine had appeared the 
digestive tract each larva. Approximately 
hour later the first the carmine was egested. 

Mouth parts the second, third, and fourth 
instars are prehensile and are used for seizing and 
holding instead acting filters. The mouth 
brushes which were instrumental feeding the 
first instar come drawn under the frontal- 
lateral margins the head. The mandibles are 
elongated and relatively enlarged. They appear 
the chief appendages for grasping any 
ing animal small enough seized, including 
larva its own kind. Larvae seldom retain hold 
the prev which appreciably larger size than 
they. 

Predaceous instars this mosquito feed 
characteristic manner. Most prey captured 
moves the larva and within distance 
less than the length the body. The prey may 
wriggling under the surface gliding 
the surface. the former instance the larva 
will strike sudden jerk the anterior part 


Table 


Percent larvae hatehed 


Temperature Eggs Used 


Number 0-5 
20 16 0 
25 95 0 
30 16 9] 
10 44 0 


the body while opening the 
impale the prey. Normally the prey caught 
midway the body toward the caudal end. 
When victim sighted gliding near larva the 
latter raises its body slowly position nearly 
horizontal with the surface, and the head 
directed intercept the passing prey. 
Again snap the body and 
spring the mandibles results meal. Once 
while larva will glide slowly toward intended 
victim that disturbing the water feeding. 
the prey large larva may wrestle with its 
victim rapidly wriggling along the bottom 
until the hold the victim secure. The prey 
rapidly ingested kind stuffing motion 
until only the head and air tube remain. These 
parts are usually discarded when older larvae are 
eaten. Larvae, especially younger ones, could 
induced ingest smaller crustaceans and ever 
larger Protozoa. All ages could induced 
feed maimed fruit flies placed the water. 
King, Bradley, and (1942) reported that 
larvae howardii would devour small 
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Effect temperature the hatching 
with nutrient broth 


wogs. Brine shrimp which are used widely 
food for ypical fishes were fourid sufficient 
sole diet for the predaceous 
took the shrimps without 
development was slower and mature were 
smaller than was the ease with those fed larvae 
mosquitoes. 

Cannibalism the predaceous instars 
and lack food. One 
reason that feed and, 
animal small they often eatch one 
observed, the stimulus strike 
more often than one motion. 

fourth instars are voracious order 
demonstrate the number mosquitoes 
that predaceous larvae may during its 
larval stage, larvae were reared individually and 
were made the number larvae 


interval eggs seven days eld 
the 


Vets! 

“ 4% 
5S 
100 100 

5 0 14 Me 

0 a 

“ 


Aedes and Culex pipiens were used 
Second instar larvae were 
fed first instar larvae vexans, third 
second, and fourth 
Larvae the last instar were large enough 
feed easily those the eorresponding instar 
vexans without any difficulty. Data 
table indicate the number larvae which 
consumed predaceous larva reared 
the laboratory the pupal stage temperature 

Larval Larvae grow more 
than the prey species even 
the fully developed insect more than twice 
large prey larvae. The first instar 
within hour. 25° whereas associated 
species require more hours the same 
media. The predaceous instars are completed 
one day except the fourth which may take 
day for feeding and day longer prepupa. 

Pupal rate development 
pupae the laboratory from two three 
days with the average time 2.4 
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found that the will usually feed once 


Table 4 Effect of rnmediate pre hatch 
$° and 24° €C. on the hatehing of eggs o 


before mating. sometimes within few hours 


after will also feed 
after depositing eggs. Hungry unengorged fe- 
Daye tnserted into the cage Blood meals were taken 
Adult The observations 
any particula 
was neve 
ditions are more variable and generally acti 
water prevails, the pupal stage may profonged days 
emerges much hours earher than side and, being 
the female the female 
Min Mean Mas Mr Mea? M is Min av Mir MMe M: Nfin ar 
Adult The adult both sexes feed was not immediate after 
fruits, such banana, prunes, and the seconds 
laboratory. The females feed well made 
whenever offered. the field adults feed than 
(Haeger, The females will feed 


blood humans the laboratory broken before 


female fed repletion. One may feed field has been given Provost 

time during the day the first meal was Adult sites oviposition 

blood meal may sufficient for the was thickness and was 

position, but most females observed took all times. The deposited 


two blood meals before oviposition. Sub- their eggs among the folds cracks and generally 
sequent blood meals were taken intervals the edges cotton 
After the first batch eggs laid, the petri dish. Seldom were eggs laid entire 
female may also take from blood and most cases the eggs were imbedded 
with intervals feeding dura- the damp cotton. The eggs 

tion. Mitchell (1907) reported that females horizontal surfaces. eggs were de- 
times before the first oviposition posited which were dry vertical 


- 
ae 
i 


600 


made females kept groups and individually. 
From one group females, total 841 eggs 
were collected within period days. From 
second group females, 224 eggs were col- 
lected through period the latter 
group, was staggered throughout the 
interval days, which there was egg 
laying for period davs. Females this 
group however fed readily blood throughout 
this period. 

From records nine females taken individually, 
the number batches eggs deposited 
female may vary from one four, with female 
occasionally staggering prolonging one batch 
number eggs per batch may vary from 
average number eggs per batch. Mitchell 
(1907) found that generally female will lay, 
eggs with eggs per batch. The 
highest total number éggs collected from one 
female the laboratory was 259 eggs. 

Adult most species 
water mosquitoes, has relatively 
short life adults. room temperature males 
rarely lived days the laboratory, while fernales 
lived about weeks. One group 
females had mean longevity 
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Another group lived less than 


(1903) kept one female alive for 

The colony was maintained 
seven generations the laboratory before was 
discontinued. 
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ROGER PRICE 


Department Entomology and Economic Zoology, University Minneseta, St. Paut 


ABSTRACT 


This monster was found out 1,570 fertile 
eggs inspected during the colonization the pitcher 
plant mesquito. Each consisted only two apparently 
complete abdomens fused the region the first 
abdominal segment each. The abdomen 
was doubled back and occupied the anterior one-third 


Studies spontaneously occurring abnormal 
monster individuals the Culicidae have for 
the most part been restricted instances 
chaetotaxal variation among larvae and gynandro- 
morphism among adults. The work Gaud 
(1957) typical number preceding ones 
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the egg; the abdomen was straight and 
occupied the posterior two-thirds the egg. living 
embryo exhibiting duplication the longitudinal axis 
with complete absence and thorax believed 
represent hitherto unreported type 
phenomenon. 


which dealt with duplication hairs, 
especially the clypeal hairs Anopheles larvae. 
Other larval anomalies have involved those 
irregularities antennal and siphonal structure 
condition. Cases gynandromorphism among 
mosquitoes have recently been summed 
Kitzmiller the purpose this work, 
however, describe unique teratological phe- 
nomenon encountered with the pitcher 
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the thts writer, the tvpe monster 


the and, moreover, has never 
MATERIALS AND 

and larval utilized 
Minnesota, the summer 1057 
methods matntatning the 


elsewhere 

Each monster embrve first was observed the 
state, the rather transparent chorion 
the allowing thase eggs monster 
distinguished from those which 
faet, the details the major setae, such 
figures and seen readily when the 
The eggs with monsters 
then were ruptured with 
needles and the monster either was gently 
eated times was allowed wiggle free 
freed distilled water, cursory 
each was made the 
the abnormality and the material was 
then prepared for permanent study mounts 

Whole mounts monster were 
made; the unusual structure these monsters 
made more study their external 
tnorphology lateral mounts. For compara- 


structure was studied from sagittal 
five monsters; these were 
prepared normal larvae 


The after from the 
which the anterior one-third the 
and the other the posterior two-thirds the 
fused together the region abdominal 
ment (fig. former will hereafter 
referred the abdomen and the 
the posterior abdomen. 
obscured the region the however, 
the ehaetotaxy the farva 
(fig. readily reveals the segmental 
relationships. Each side abdominal segments 
bears pair long setae and each side 
nounced lateral setae. Segments VIII-IX 
sire easily recognizable various Structural ele« 
ments. from ventral displacement 


the 
the external 


the. monster 

agrees with the com- 

parable the normal 5 


. 


ranee the chorion and the dimen- 


shown figure The 
the head, with 


mes extending long 
ong sins 


{[V-VE also are appressed to 


the nbrvo The two 

the dorsal brush the 

extending 

te the normal embrvo, the mouster 

embrve the egg reveals structural 
features assoctated sith th head or thorax 
(hig. 4) Instead. all that are in evidence are the 
late what 


the pos- 
from the 

of the 
ire Specimen 


. 


hirds the 


extends forwat: 


the anterior abdomen are 


oO 


abdominal segments 
flexed toward the middle the egg and come 
lie against the preceding segments. Generally 


that the only 


than its image, 
noted between the two halves 


iy 
PA. ‘ 
We “ . 
egg from normaliv embrvonated egg 
the state observe the structure 
and chaetotaxyv of the enclosed embrvo After 
the lateral aspect the normal 
egy appears a 
sprcuous pair of eves and dorsal egg burster, 
the anterior third the egg 
The setal arrangement shows tour the major 
groups hairs extending forward along 
the ventral surface the the remaining 
tne Veniral SUTLAaACE Lille Ne 
more dorsal 
a@ouble latera 
segments 
Wet 
would the dorsal portion the normal 
ape. embrve and the hairs of the two ‘terminal anal 
segments, one group emanating 
terior portion the and the 
monster reveals that the 
the normal Vhe ventral region the 
abdomen along the convex surtace the egg, 
the normal embrvo does 
abdomen, 
: 
extended positron the posterior two- 
thorax the normal embrvo, 
- i from the point of union until a 
ubling back found at the fevel ot segment \ I 
The arrangement thus such that the last three 
ie 


Fic. embryo smithii, lateral view after being freed from the 
4.—Monster embryo appears within the egg, lateral view. 
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what was vet were and apparently normaf 
gut, demonstrating excellent more unhatched eggs were fertile and normal 


wide and from the level abdominal 
giving hind-gut structure 
was not follow the 
the hind gut, but that the 
mite tnass: thes gs followed tn each direc tion 
hy series Gf stx seven normal- 
appearing ventral ganglia 
this pattern with 
that normal larva shows 
agreement Between the the 
external and internal morphology, when compared 
that the side the upper- 
other words, the float position 
that shown figures and The 
burster splits the dorsal surface the 
one-fourth the way from the 
end and the eap opens along 
The frees ttself inte the water from 
hatched eggs. has been routine procedure 
thrs species unhatehed eggs 
the possible reason tor their not 
result this, the first four monster 
February was first thought that 
this was probably and extremely tate 
monsters oceurred over the next months, 
eggs laid least different When one 
total 1,570 fertile eggs over that period, 
These abnormal embryos were 
from Teast three different females, and 
more ‘were involved. the remaining 


vet and comprised group unhatched 


embrves, both dead and alive, showing various 
abnormalities, vet bearing no obvious relation- 
ship to the two-tailed monster described above 
These individuals were either oriented 
the egg else had misplaced eve, egg burster, 
some other Only 22¢ eggs 
were lower percentage infertile eggs 
that reported elsewhere (Price, press 
All the monster embrvos 
alive when from the egg. They 
eally demonstrated thrashit movement each 


abdomen; when prodded with needle, 
would snap the tips their two abdomens to- 


freed from the egg all 
saline It ed ang capable 


movement for hours, which time was 

feeble that was killed and fixed for further 
study. With means for feeding, coupled with 
the dangers with forced 


poses number mteresting, and vet 

abdomen, with evidence cephalic thoracic 


structure, presents an abnormality that, to the 


knowledge of thts writer, Nas not been encounte red 


anv When one consults the 

snsects, tt at that there are papers 

with ditferent phenomena dis- 

among many orders tnsects. 


bevond the scope this study into review 
this matertal, but these reports deal primarily 
with anomalous appendage other external 
body structure even with twinning 
anterior portions entire all 
naturally monstiers, the head and thorax 

Cappe de Barllon (1927) has preset ited a classi- 
monsters and nothing his 
this comparable the two-tailed 
with opposed extremities, 
which opposite that noted the 
present 
ment that the double monster with doubled 
encountered 


Baillon makes the 


> 


abc Tne t very Tare, 

and along the dorsal surface. doubt- 


ful had mind situation monster con- 


sisting two abdomen 


regions possess indications 
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head and thorax and the doubling generally 
transverse plane. Richards and Miller 
(1937), reviewing the work Seidel 
state that duplication never 
the longitudinal axis, seldom the dorso-ventral 
axis, but commonly the transverse axis. This 
statement, course, refers primarily knowledge 
derived ffom study indeterminate eggs, such 
those Platycnemis and Tachycines. 

Based upon the study few species higher 
Diptera, the generalization has been made that 
the eggs Diptera represent determinate 
mosaic type. this also applies the lower 
Diptera, including the mosquitoes, then the 
embryonic parts this monster are mapped out 
before the egg fertilized. other words, the 
malformation result some maternal ins 
fluence, and whether this genetic nature 
result some other phenomenon can not yet 
said. this genetically controlled, the eons 
tinued inbreeding the laboratory might result 
higher percentage monsters. 

The regions the head and thorax are believed 
insect embryo that the question arises how 
this monster embryo can develop does and 
become intact living entity with apparent 
absence these vital regions. differentiation 
gradient seems emanate the level the first 
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abdominal segment and pass pose 
teriorly from this point. 
The repeated formation such 
the relatively high rate approximately percent 
makes one wonder whether dealing here 
and possibly those the Itasca 
State Park region, whether this might 
more widespread among other 
species well as, possibly, 
smithit from regions, well 
inspection unhatched eggs species, 
information this, 
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BOOK NOTICES 


THE GRASSHOPPERS AND LOCUSTS 
DEA) AUSTRALIA. VOLUME III, FAMILY 
ACRIDIDAE: SUBFAMILY CYRTACANTHA- 
CRIDINAE, TRIBES OXYINI, SPATHO- 
STERNINI, AND PRAXIBULINI. James 
REHN. 273 pp., pls. (402 
wealth Scientific and Industrial Research Organi- 
zation, Melbourne, October 1957. 

orthopterists familiag with Volume (Tetrigidae 
and Eumastacidae, 1952) and Volume (Acrididae: 
Subfamily Pyrgomorphinae, 1953) this series, review 
For them each new volume this standard 
work additional tool lighten the task 
whenever information Australian 
desired. Furthermore, basic information higher 
categories Acridoidea, concerning Old 
World members, included, that this series naturally 
becomes indispensable source book. 

For entomologists interested trends and 
aspects taxonomic publications may noted that 
this volume treats species and subspecies (21 new) 
genera and subgenera new). The three volumes 
together cover 165 species and subspecies (85 new) 
genera and subgenera (11 new). least one more 
volume will required complete the Cyrtacan- 
thacridinae, probably two more for 
remaining groups, and final volume bring together 


much and ether general 
that about seven volumes are planned. The need 
for the publication space indicated, even though species 
grasshoppers not occur the numbers that eharae 
terize certain major orders, accounted for the 
full descriptions, complete distributional data 
mens examined, and detailed illustrations. The 
graphs whole specimens Mr. papers 
are the finest being published Orthoptera. Volume 
there are original illustrations all but one the 
species and subspecies, that one being knewn 
material preserved Stockholm. 

Cited records show that specimens all but 
the species and subspecies here treated are now 
deposited American museums; this fact suggests the 
adequacy already available this 
work. The majority type specimens rightfully are 
returned Australia serve basis for future work 
there, something never available following earlier work 
Sjéstedt and other orthopterists studying outside 
Australia. 

About third the 369 footnotes explain locations 
some other aspect geography, and the care given 
locating each collecting place admirable, though 
some writers might prefer present equally complete 
information without utilizing many footnotes. 


F 
. 
« 
° 
° 
« 
4 
ae 
af 


Book Notices HOA 


whee frequently has he a Me. Rehn's Chapter ts of list n 
and has seen his methedical pattern study ani eceur both cor elected 
the effort give sense groups from mammals earthworms. The 
conelusions, the thorough are selected from those known with 
ef these velumes and the basie feeling fer zedgeographie regard te taxonomy and distribution", though even then 


the mest interesting Australian grasshoppe 
*hehtles alpine species whic h ate espec iafly iotable for 
their ability, as demonstrated in three species, to change 
telow abeut 50° the head, pronetum, and certain other 
parts are blaek, Dut above about 77° F. these parts 
site largely er greenish Mr. Rehn quotes 
extensively from the important papers published 
(Australian four. Zool. 2: 309-363 


by Drs. WR. HL. Rey and M. FP. Dav, whe showed that yroups have s ted change Orders with simple 
warmed the sun mountain tops. The color more fan Hemiptera Homoptera could 
is belheved be brought Via 


two types granules within epidermal 
Twe of th ree tribes treated in Volume Tlf are new, 
including the 
the 


Tie Spathos 
Spr 


tnoslersum 


deferred deta 

generic wit 
ig tribes and genera, but has not reported much use 
mS separating and it ts proba 
incentive and support lea 
series heartv commendations are due the 
Researeh 
Organization, and particular Dr. Kev whe has 
Deen elosely associated in the cooperatian whieh ¢s 


ef? thease ory: 


to the public 


Scientitie 


Astirev Bo tlheeseyv 


THE FAUNAL CONNECTIONS BETWEEN EUROPE 

and Sons, 344 figs. $15.00 (Cloth 
23.6 


The whieh elements the fauna are 
North America and Europe, the probable 
for different distributional patterns whieh 
fall in this eategory, have long interested zoologists 
this book the author, has been described 
American currently the foremost 
esleopterist of the World, has produced a very scholarly 
which deserves preferred place the shelves 


ere 1S 


ost entomologists. tt is based on a careful studv of especially 1 
aceumulated facts and a great deal of first-hand research €onclusions p 1 Drie 1 


both the laboratory and field, both sides the groups common 
the past, many were based betwee 417 
has been mainly Stockholm and Lund, about 
approached this problem following long-time times the opposite 
specialty the Carabidae northern Europe direction the total number 
the fauna Newfoundland, and finally, order compa the Alaskan and 
sources introductions brought about Northeast Siberia: the most impor 
man, the ballast-loading places the ships the 
England for America eolonial times were ASHLEY GURNEY 


J 

group. Among arthropods, Coleoptera, Lepidoptera, 

Diptera, Hymenoptera, Orthoptera, spiders, 

treated, though cases only for certain families. 

ae ; An attempt ha been made to get the most authentic 
informatien available, and the list show critical 

Certain the lists, however, are doubtless 

subject? te minor correctiof it the hands of specialists 

For believe that grasshopper, Chorthippus 

Orthoptera, and colleague other 

hapter « concefmmMs tne huma Transport Of animals 
ie . acress the North Atlantic,’’ and it begins with a discus ‘me 

er sien of the main critetia for recognizi an introduced 

species non-indigenous elen Detailed examples 
North America, 

ted. The discussions 
England especially 

rough field and 
e\e 1197 hi, sat 

existed 

Be erested in Chapter 3, 

Ba » between the Palae- 

comn to Europe 

from Asia and thus 

a rect faunal exchange 

urther present 

hances of cnontaneouc trancatiant thenriee 

earlier land-connections, animals, and the 

. gacei] avidern to moret } t jndarce 

are treated if aoe O aorTrse a 

pine ° that a land-connection reached from northern Europe to 
eland *reentan ning hahind +} 

at Iceland and Greenland reas this 
conclusion appears very sound, tor example in the 
detailed analysis and graphic presentation (pp. 275-279 

beetle of vanable wi g-lengt wih ilso occurs in 
tceland and Greenland Wegener vpothesis of con 

drift occurred, Lindroth believes was early 

a period that its Diological Consequences cannot be tracea 

eat hypothesis, Lindroth characterizes them as “not of 

science, but faitl likewise Atlantic 
fand bridge in the area of the West Indies 
Re Each of the three chapter has a bibhographv, and 

vell executed 

clearly For 
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American apterus, 246 
Argas ("ario 
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Arphia 179, 
Asaphes fletcheri, | 
Asterocoris, 242 
Augochiora, 539 
pura, 542 
sp., 182 
ugochlorelfa, 43° 


aurata, 542 
striata, 542 

Augochloropsis, 539 
brachycephala, 542 
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Ernobius melanoventris, 187 
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Book Notices: Authors 
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Camras, Sidney, 173 
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ee Apoidea, 155, 365 Hurd, Paul D.., Ir., 173 
James, Maurice T., 154 
Kraus, Manfred, 106 
Lechevalier, Paul, 389 
Lindroth, Carl H., 605 
Matsuda, 396 
Lorenz, Herbert, 106 
Rehn, James G., 604 
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Usinger, Robert 396 
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Longicornia, Etudes Notes sur 
les Longicornes, Vol. 389 
Studies the Comparative 
Genus Bembix, 411 
Aphidoidea the Middle East, 
551 


Annals Entomological Society America 

The Conopid Flies California, 173 octodentata, 544 Emydocoris, 242 

The Faunal Connections Between 340 Encarsia 
Europe and North America, 605 Coleoptera, 51, 164, 186, 214, 222, 248, 

(Acridoidea) Australia. Vol- Coleoptera, digestive tract sis Enzymes, dehydrogenase, of, 
ume III, Family Acrididae: Sub- species, 403 during 
family Cyrtacanthacridinae, Colletes, 539 molitor, 311 
and Praxibulini, 604 Colletidae, 539 Epicharis, 

The Phylogeny and Classification Coniceps niger, 303 
the North American Genera Conophthorus radiatae, 214 Epilatea 
the Suborder Tubulifera (Thy- Corydalidae, 582 arcuata, 

sanoptera), 405 Corydalis cornuta, 584 erosa, 306 

The Thrips California. Part Cotinis nitida, 403 
Suborder Terebrantia, 188 308 

The Typical Muscid Flies Cali- seeds certain plants growth 308 
fornia, 154 larvae, 248 

Zoogeography: The Geographical effects sterilized flax seed bait the eve 342 
Distribution Animals, 507 sterilized soil growth, 164 Eriophyidae, 

Bruchella nigra, 494 survival newly hatched larvae Ernobius 

apsheronica, 504 Culex pinicola, 188 

artemisiae, 504 pipiens, 598 Euarestoides, 288, 

bakeri, 504 quinquefaciatus, 221 abstersa, 290 

borealis, 504 restuans, 221 acutangula, 

curiosa, 504 spp., 596 291 

506 stigmatosoma, 364, 298 

kakuliana, 504 territans, 221 Eucalliphora 

lagodechiana, 504 Culex lilaea, 261 

longisetis, 504 lacticinctus, terra-novae, 

praetiosa complex, laurenti, 189 vicina, 261 

rustavensis, 504 molestus, 189 vomitaria, 

sarothamni, 504 pusillus, 189 539 

spica, Culicidae, 189, 209, 217,.383, 600 

urticae, 504 Culiseta inornata, 211, 362 Eulaema, 539 

mussitatus, 546 
fLunotoplocoris, 242 
Calcium, insects, 142 Dacus Euplusia, 539 
Callaspidia quercus-globuli, 194 cucurbitae, 109 coerulescens, 
Calliphoridae, 261 dorsalis, 109 Eurycotis 
Calliopsis, 539 DDT, effect of on blood of Tenebrie Eurytoma 
andreniformis, 544 molitor, 554 198 
Calopus angustus, 222 Diadasia, 539 fulva, 197 
Carabidae 432 diminuta, 545 furva, 198 
Cariblatta lutea minima, enavata, 545 punctiventris, 193 
Carios, Dianthidium, 539 querci-globuli, 193 
Carventini, 242 544 querci-globuli rubra, 196 
Centris, 539 Dibrachys sp., 340 querci-globuli 197 
lanosa, 545 Dichelacera (Psalidia) scurra, 526 Eurytomidae, 193 
vittata, 543 Dicladocera Euscelis gentilis, 230 
Cephalonomia 187 exilicorne, 522 Exuerete smaragdina, 546 
Ceratina, 539 mutata, 521 Exomalopsis, 539 
dupla, 545 tribonophora, 521 solani, 545 
Ceratitis capitata, 109 umbratipenne, 522 sp. near diversipennis, 545 
Chauliodes, larvae of, 582 Dihybogaster, 242 
pectinicornis, 585 Diploptera punctata, 
584 Diptera, 95, 167, 189, 209, 217, 261, 531 
Chlaenius 299, 302, 344, 383, 509, 517, 552, 534 
amplus, 432 587, 596, 600 533 
tomentosus lacustrinus, 432 532 
tomentosus, 432 cinerosa, 194 rainieri, 533 
Choristoneura fumiferana, 400 colorado, 194 Fidena 
Cicadellidae, 230 mamma, 194 auribarba var. albibarba, 528 
Cimex lectularius, quercus-globulus, 193, 198 gracilis, 528 
Cimexopsis nyctalis, spongiosa, 197 Florilegus, 539 
Cimicidae, virens, 196 condignus, 445 
Circulifer tenellus, 574 washingtonensis, 198 Formicidae, 
Cissites Dissoteira carolina, 179, 182 Frigartus obesus, 230 
auriculata, 372 Dufourea, 539 Fruit Flies, Hawaiian, effect con 
maculata, 372 marginata, 544 stant temperature eggs of, 109 
Cockroaches, reproduction and devel- 
opment in, 
Coelioxys, 539 Eggs floodwater mosquitoes, devel- Garmania, 
banksi, 343 opment, structure, and function 479 
lucrosa, 343 coverings of, 464 Genitalia, external, origin 


moesta, 343 Elateridae, 51, 164, 248 
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Hesperocimes 
eoloradensis, 
sonoresnsts, 338, 34 

Heteranthidium, 
zebratum, 544 

Heteroptera, 
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efissidens, 358 
pallipes, 351 
particeps, 351 
plebejus, 35% 
probescideus, | 
pusio, 
saundersi, 352 
mmophila, 
sp., 380 
Homoptera, 230 
Horta maculata, 372 
Hornia 
boharti, 392 
mexicana 


multipennis, 390 
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aegyptium, 
15, 
excavatum, 15, 
franchinii, 397 
impeltatum, 13, 
marginatum, 14 
rufipes, 12, 
No. 
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parasitism 


parasitism migrating 
Hybomitra trepida, 552 
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mexicana neomexicana, 3% 
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stultum, 158, 542 
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Leptohyphes 
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mithras, A497 

mollipes, 500 
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Leptothoras 
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earinatus, 

mariposa, 

nitens var. Heathti 
Leptura 103 
Lestrimelitta, 539 

limao, 546 
Leucophaea maderae, 
Leucospis affinis, 340 
Limnephilidae, 531 
Liriomyza 

guylona 

pictella, 557 
Lygaeidae, 199 
hirsuta, 


382 


Macrosiphum rosae, 
Magnesium, insects, 
Malezonotus, 201 
angustatus, 207 
arcuatus, 206 
206 
fuscosus, 202 
grossus, 205 
rufipes, 
sodalicius, 204 
Meateella, 568, 579 
elongata, 579 
gibber, 579 
interioris, 
splendida, 568, 579 
Megachile, 539 
brevis, 543 


142 


193, 337, 
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relativa, 337 


Megachilidae, 337, 539 
Megaloptera, 539, 582 
genalis, 542 


angustipennis, 179 
arizonae, 179 
bispinosus, 179 


bivittatus, 179 

devastator, 

differentialis, 

femur-rubrum, 


femur-rubrum propinquus, 183 
foedus, 179 
lakinus, 179 
spretus, 179 
1 46 
r 546 
agilis, 540 
colorade 
Melitom 
euglos 
Melittobi 
Meloidae, 3 
Mermiria neomexicana, 17% 
Methods 
acid bydn techniques to de 
termine cal nature pro 
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ein tuents from 
house 
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rearing house 300 

feeding ticks blood 
through mem 
branes, 294 
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for 
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for 
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larvaevorid 
measuring 
worm populati 
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of Meg gac tile relativ 
Metopi ] 
Mie “Spa ree di, 
Monocesta corvli, 
Monoeca, 
mexica 
Morphology 
Agulla 
Piesmati 
serial, tec 
tion 
the corn earworm, 413 
Mosquitoes, floodwater colonization 
of, 596 
coverings eggs of, 464 
effect of oxy gen on hate ling of 
insect eggs, 209 


study 


test 


leucocephala, 
242 

568, 579 
103 


539 
na, 543 


dae, o04 


Mosquitoes, “survival of pupae o 
moist soil, 383 
Musca domestica, 167, 255, 299, 436 


Muscidae, 167, 299 


Melanophus 
ee 
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Nacerdes melanura, external anatomy 
larva, 222 
Nauphoeta cinerea, 
Neopasites, 539 
illinoiensis, 545 
Neostylopyga rhombifolia, 
Neuroptera, 129 
Nomada, 539, 545 
Nomia, 539 
foxii, 544 
heteropoda, 543 
Notoplocoris, 242 


Obituaries: 

Beamer, Raymond Hill, 410 

Esaki, Teiso, 410 
Odontomera 

ferruginea, 303 

limbata, 304 

nitens, 310 
Oedemeridae, 222 
Oligoneuriidae, 375 
Oncopeltis fasciatus, feeding and nu- 

trition of, 
Ornithodoros 

erraticus, 317 

savignyi, 294 
Orphulella pelidna, 182 
Orthopodomyia 

alba, 219 

signifera, 219 
Osmia, 539 

lignaria lignaria, 544 
Osmoderma scabra, 403 
Oxaea, 539 

flavescens, 543 
Ozaenina, 310 


Paragapostemon mutabilis, 155 
Paraidemona sp., 182 
Paranthidium, 539 
sp., 544 
Paratetrapedia, 539 
oligotricha, 541 
Paroxystoglossa, 539 
jocasta, 542 
Pardalophora phoenicoptera, 179 
Passalus cornutus, 403 
Peggicoris, 242, 245 
Peponapis, 539 
sp., 545 
Perdita, 539 
lacteipennis, 544 
Periplaneta 
australasiae, 
brunnea, 
fuliginosa, 
Periplaneta americana 53, 436 
effect inositol growth, sur- 
vival, and maturation, 406 
formate metabolism in, 126 
Phaenicia sericata, 261 
Philipotabanus 
fascipennis, 529 
fucosus, 526 
stigmaticalis, 529 
Phlebotomus 
beltrani, 512 
deleoni, 510 
isovespertilionis, 516 
steatopygus, 512 
vesciferus, 510 
vespertilionis, 514 
510 
Phormia regina, 261 
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Phorostoma tabanivora, 552 
Phosphatases, acid and alkaline, 
house flies different ages, 255 
69, 471 
Phytoseiulus, 
macropilis, 70, 477 
setosa, 
Pictinus, 242, 245 
brachypterus, 245 
Piesma, 573 
brachiale, 577 
ceramicum, 578 
cinereum, 567, 576 
costatum, 573 
explanatum, 574, 578 
patruele, 577 
proteum, 568, 578 
quadratum, 572 
Piesma (foreign) 
bicoloratum, 575 
capitatum, 575 
chinianum, 575 
convexicollis, 
dilutum, 575 
dispar, 575 
distans, 575 
jugatum, 
kochiae, 575 
kolenatii, 575 
lukugae, 575 
maculatum, 575 
marginepictum, 575 
minimum, 575 
pupulum, 
quadratum, 575 
rotundatum, 575 
rotundicollis, 575 
salsolae, 576 
silenes, 576 
suaedae, 576 
tenellum, 576 
unicolor, 576 
variabilis, 576 
Piesmatidae, 567, 573 
Popilius disjunctus, low temperature 
studies the isolated heart of, 
Praon aguti, 
Prionyx 
atratus, 178 
bifoveolatum, 
ferrugineus, 178 
pubidorsus, 183 
spinolae, 185 
striatulus, 
striatus, 184 
subfuscatus, 
thomae, 
Protocalliphora avium, 261 
Protophormia terrae-novae, 261 
539 
mexicanorum cockerelli, 544 
Psectrosciara, 
592 
brevipennis, 
brevistylis, 591 
brunnescens, 590 
californica, 593 
discata, 592 
elongata, 594 
forcipata, 591 
jamaicensis, 595 
luzonensis, 590 
oregonensis, 592 
rossi, 595 
scatopsiformis, 593 
594 
593 


Pseudagapostemon 
divaricatus, 155, 542 
perzonatus, 162 
Pseudaugochlora, 539 
nigromarginata, 542 
Pseudopanurgus, 539 
sp., 544 
Psorophora 
ciliata, 464 
confinis, 210 
218 
ferox, 210, 464 
464, 596 
Psychodidae, 509 
Ptiloglossa, 539 
mexicana, 542 
Ptilothrix, 539 
sumichrasti, 545 
Pycnoscelus surinamensis, 
Pymotes ventricosus, 


Radiant energy, responses 
moxys calcitrans to, 449 

Raphidiidae, 129 

Raphidoidea, 129 

Reeceicus, 242 

Review 
Magnesium insects, 142 

Rhipicephalus sanguineus, 


Rhopalosiphum maidis, response 


four biotypes sorghums, 250 


Ste 


Rhytidoponera convexa, notes on, 


Richardia podagrica, 310 
Richardiidae, 302 


Saldidae, 480 

Saldoida 
armata, 484 
cornuta, 484 
slossonae, 483 

Saldoidinae, 480 


bullata, 261 

cooleyi, 261 

shermani, 261 

arcophagidae, 261 

catopsidae, 587 

Schistocerca lineata, 179 

Schonherria, 373 

Sciretetica marmorata picta, 

Scleroacus 
angustatus, 241 
anthracinus, 231 
234 
ball, 240 
236 
bullatus, 232 
cacheolus, 234 
comptonianus, 236 
corniculus, 238 
dasidus, 238 


finitimus, 232 


glomerosus, 232 
humidus, 234 
kryptus, 231 
luteolus, 238 
melastigmus, 234 
myralis, 236 
omani, 231 
osborni, 236 
paludosus, 241 
plutonius, 236 
shastus, 234 
symphoricarpae, 232 
taramus, 236 
uhleri, 231 
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> 
. 
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ahleri var. speculatus, 
vaccinil, 238 
varus, 236 
Scolytidae, 214 
Seiulus, 
Seius, 
yepsisoma 
flavescens, 304 
Senotainia 
rubriventri 
trilineata, ISI 
Setellia, 310 
Spharagemon collare, 179 


nesting behavior of, 177 


Sphecodes sp., 5380 


Staphylinu 
Stenotabanus 
calvitius 
525 
529 
sordidatus, 525 
tobagensis, 524 
Steneotarsonemus pallidus, 471 
Stilbometopa impressa, 
Stizoides unicinctus, 
Stomoxys calcitrans, responses 
radiant energy and their relation t 
absorptior laracteristics of the 
eve, 
St hela 
ocellus, 520 
peruviana, 520 
Supella supellect 


oO 


jua, OAS 


nereus, 
poly phe mus, O27 
praepilatus, 
praeteritus, 529 
quinquepunctatu 
rixator, 530 


molitor, 311, 429 


Thygater, 


Tricorythidae 


Index Volume 


emnochila viresce ns, IS7 
enebrio molitor, effects 
the blood of, 554 

Tephritidae, 28S 


Tetranvchidae, 69 174, 508 


antillarum, 174 
australis, 446 
bimaculatus, 447 
bimaculatus bimaculatu 
bimaculatus occid 
cinnabarinus, 446 
gloveri, 174 
lobosus, 446 
marvlandicus, 
multisetus, 445 
quinquenychus, 174 
telarius, 447 
tumidus, 174 
mact 
s of, 346 


539 


5 5 


$45 


nalis 


alis, 219 


Trialeurodes 


abutilonea, 486 


Pric hoptera, 581 


Tricorvthafer 


fugitans, 495 

lricorvthodes 
australis, 501 

19] 


Triepeolus, 


artiga 
concavus, DAS 
538 
DAG 
capitata capitata, 


jatv jatv, 546 


beccari, 


DDT 


m 
mombu¢ 


nigra pat 


uper 


postica, 


Trogoderm 


sterna 


546 
D1 


546 
sternale, effects gamma radiatior 
on, 48 
versicolor, 
Trupanea, 290 
anchialus, 473 
bellinus, 472 
brevispinus, 473 
reticulatus, 472 
Variation, intraspecific, Chlaeniu 
and Wohlfartia opaca, 261 
Wreomvi mithii monster embr 
fulva, 545 
Xenoglossodes, 530 
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_ Spis a. 
1 dla, SIS Xvieu p., IS4 
Svastra, 539 543 
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Mad yualemaiet 
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Cyanamid Report 


MALATHION 
FOR DIRECT APPLICATION ANIMALS 


With newly-granted residue tolerances, malathion can applied 
directly beef cattle, poultry, and swine. This the result 
three years extensive research states. The work proved 
conclusively the safety and usefulness malathion spray for 
controlling cattle and poultry lice, poultry mites (northern fowl 
and chicken red mite), and cattle and poultry ticks. addition, 
malathion dust may applied nests, litter, and floor space. 
Roost paints using malathion emulsifiable liquid may also used 
poultry houses. addition spraying beef cattle with mala- 
thion for lice control, rubbing devices incorporating the product 
have been most effective suppressing lice and horn flies. 


not apply malathion lactating dairy cows, since has not yet 
been accepted for this use, nor should used calves under 
one month age. 


PROTECTANT FOR STORED GRAIN 
With newly-granted residue tolerances for malathion wheat, 
barley, oats, rice, rye, corn, grain sorghum, and peanuts (post- 
harvest), grain handlers storing grain have method 
ing grain from loss insects. Malathion, either dust spray 
form, applied the grain being loaded into bins, affords 
protection against confused flour beetle, rice weevil, granary 
weevil, saw-toothed grain beetle, flat grain beetle, red flour beetle, 
rusty grain beetle, lesser grain beetle, and Indian meal moth. 
also suggested residual wall, floor, and machinery spray 
grain elevators, treating truck beds, box cars, and ships’ holds 
before loading grain. Where Indian meal moth infestations de- 
velop, applications malathion dusts sprays pre- 
scribed intervals afford protection. 


NEW USES FOR MALATHION CROPS 


Tolerances have been established additional crops, including: 


Vegetables 
Asparagus Bramble family 
Carrots and other root crop Nectarines 
Quinces 
Several leaf vegetables Currants 
Pumpkins Gooseberries 


Also; small grains, cotton, peppermint, spearmint, 
corn and rice. With these additions, malathion now recom- 
mended crops. 

Developers and producers malathion and parathion 


American Cyanamid Company, Insecticide Department, 
Rockefeller Plaza, New York 20, 
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years Geigy 


come MORE EFFECTIVE 
PESTICIDES 


from Geigy Research 


out rich heritage 


For 200 years, the name Geigy 
has stood for quality the dyestuffs 
trade. More recently, Geigy research 
has also brought renown the 

field pesticides. 


Research the field moth damage 
mothproofing. Then came the discovery 

DDT insecticides, which won 
Nobel Prize for Dr. Paul Miiller and 
revolutionized the pest control industry. 


Geigy scientists will blazing new 
trails. Research and development 
programs, and facilities are constantly 
being expanded—new ideas and new 
concepts continually tested. From 
Geigy Research, the future will 
continue bring more 
the benefit all. 


PRODUCTS FROM GEIGY RESEARCH 


ORIGINATORS OF DDT INSECTICIDES 


GEIGY AGRICULTURAL CHEMICALS 


Marketed in U.S. 


Durable moth- 
proofing agent. 

DDT INSECTICIDES — 
Unrivalled for compat- 
ibility and range of 
application. 


CHLOROBENZILATE — 
Safe, effective miticide. 


DIAZINON—Long resid- 
ual, organic phosphate 
insecticide. 


SEQUESTRENE™ 
IRON CHELATES — 
Water soluble 
available iron 

138 Fe 

330 Fe 


SIMAZINE® Pre- 
emergence herbicide 
for industrial weed con- 
trol and selective use 
on corn. 


Not Marketed in U.S. 


TOMORIN®-— Anti-coag- 
ulant rodenticide. 

Insect repellent. 


ISOLAN® 

A carbamate aphicide. 
carba- 
mate insecticide. 
Car- 
bamate for resistant 
flies. 

Fungicide 
Fungicide 


Organic phosphate 
acaricide 


TRIAZINE HERBICIDES 
UNDER DEVELOPMENT 
Atrazine 
Trietazine T-™- 
HeptazineT.™. 
Chlorazine T-™- 


Division Geigy Chemical Corporation Saw Mill River Road, Ardsley, 
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great deal work and knowledge goes into the 
development insecticides. Once developed, how- 
ever, they’re priceless defense against the loss 
food and fiber, the disease, and the annoyance 
caused man’s insect enemies. Velsicol Chemical 
Corporation manufactures five basic insecticides 
that are thoroughly proven, widely recommended, 


NEW! VELSICOL GIBBERELLINS 


Amazing plant growth stimulant. Velsi- 


col’s newest contribution to increased 
agricultural productivity. Extensive re- 
search program in progress. 
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Endrin, Parathion and Methyl Each 
them rated most efficient for specific types 
and all are available everywhere, 

reasonably priced formulations. 
you deal with any phase insect control, think 
you will find technical information about these 


secticides highly 


Corpor 


‘many years and millions dollars mine effectiveness, dosages, side 
330 East Grand Ave., Chicago 11, 
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PREPUBLICATION ANNOUNCEMENT 


Annual Review Entomology 


VOLUME 


Volume this species will appear about February 1959. The three previous 
volumes, which are still available, established the high standards the ANNUAL 
REVIEW ENTOMOLOGY. 

Members the Entomological Society America. Your order placed 
with our Washington office. You will receive order blank through the mail 
must returned before December 1958. price given the 
order blank. Every member should have copy 
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Libraries, companies, other organizations and non-members should place their 
orders with: Annual Reviews Inc., Grant Avenue, Palo Alto, California. Price 
organizations and non-members: $7.00 per copy postpaid the U.S.A., $7.50 per 


copy 
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